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HORIZONTAL SPLIT CASE PUMPS

AUGUST 7, 1981 2800 PARTS DESCRIPTION 97
Ref. Description Ref. Description
1| Impeller " *C158| Housing, Inboard 0il Lube Bearing
2| Casing, Lower Half - D158| Housing, Outboard Oil Lube Bearing
*2A| Bolts, Casing *E158| Housing, Inboard Water Cooled Bearing
*2B| Pin, Casing Alignment F158| Housing, Outboard Water Cooled Bearing
*2C| Plugs, Casing Pipe *158A| Pin, Bearing Housing Alignment
3| Casing, Upper Half *158B| Bolts, Housing
4| Shaft 158C| Lipseal
10| Ring, Water Seal *158D| Plug, Housing Pipe
A14| Sleeve, Shaft A159| Cover, Grease Lube Bearing Housing
B14| Sleeve, Shaft, Keyed B159| Cover, Oil Lube Bearing Housing
16| Ring, Casing £159| Cover, Water Cooled Bearing Housing
17| Ring, Impeller 159A| "”0” Ring, Oil Lube Cover
19| Gland, Split Packing 159B| "0" Ring, Water Cooled Cover
20| Washer, Stuffing Box 159C| Lipseal
A31| Gland, Solid Packing *159D| Bolts, Housing Cover
B31| Gland, Solid Mechanical Seal 163| Bearing, Inboard
*31A| Stud, Gland 168| Bearing, Outboard
*31B| Nut, Gland 212| Packing
102 | Key, Impeller 213| Nut, Shaft Sleeve
126 | Water Deflector 272| Key, Coupling
157 | Gasket, Casing 345| Ring, Snap
A158 | Housing, Inboard Grease Lube Bearing 452( "0” Ring, Shaft Sleeve
B158 | Housing, Outboard Grease Lube Bearing 456| Seal, Mechanical

*Not shown on sectional drawing.

STANDARD CONSTRUCTION

The full sectional drawing shows all standard features: grease lubricated bearings, one piece packing glands, straight shaft sleeves held in

place by threaded shaft sleeve nuts and sealed with loctite, 7 rings of packing, internal cored water passage to packing box from volute,

integral impeller wear rings, and casing wear rings.
OPTIONAL CONSTRUCTION

0il Lubricated Bearing Housing. This partial section shows the oil lubricated bearing housing with its larger lubricant capacity. Lip seals
and 0" rings are provided to prevent both loss of oil and entrance of foreign material. The bearing is the same as used in the
grease lubricated design. This housing and cover assembly is interchangeable with the standard grease lubricated housing
assembly and may be field installed. A constant level oiler provides additional reservoir to maintain the proper oil level within the
housing.

Water Cooled Bearing Housing. This partial section shows the water cooled bearing housing. This arrangement is oil lubricated and is field
interchangeable with all other bearing housing. It has an additional cavity for circulation of a cooling medium to protect the
bearings when pumping liquids at elevated temperatures. A pipe tap is provided for insertion of a thermometer or probe to monitor
bearing temperature.

Typical Mechanical Seal. This partial section shows an inside mechanical seal with a solid gland. Various types, materials, arrangements
and manufactures of mechanical seals may be used.

Impeller With Wear Rings. This partial section shows the optional impeller wear ring. If pump is originally supplied with these optional
rings, they can be replaced in the field. The standard impeller is designed with an integral wear ring which can be machined to
accept the optional rings.

Optional Shaft Sleeve And Water Seal Ring. This partial section shows two options that may be furnished separately or together. The
shaft sleeve has both a keyway to engage the impeller key for positive mechanical drive and an ’0” ring seal at the sleeve nut for
operation at elevated temperatures. When suction pressure drops, the addition of a water seal ring is recommended hoth to
provide lubrication/cooling for the box and to seal against the entrance of air. The standard %" pipe tap at the top of the packing
box, in conjunction with the optional water seal ring, may be used for injection of liquid from an outside source, or as a bleedoff
when suction pressure exceeds 175 PSI. Note that the internal cored passageway should be blocked when using the external

connection.

. FAIRBANKS MORSE PUMP.
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HORIZONTAL SPLIT CASE PUMPS

2800 MATERIALS OF CONSTRUCTION AUGUST 7, 1981
Refer- : i i N
ence Standard All ! Ductile All Zincless Carbon 316 Alloy 20
Number| Materials Iron Iron Bronze Bronze Steel Stainless Steell Stainless Steel
1 Bronze Cast Iron Bronze Bronze Bronze Cast Iron  |Stainless Steel| Stainless Steel
B584 AL836 | A48 CL30 B584 AL836 | B584 AL836 | B584 AL937 A48 CL30 A296 CF8M | A296 CN7M
2 Cast lron Cast Iron Ductile Iron Bronze Bronze Steel Stainless Steel| Stainless Steel
A48 CL30 A48 CL30 |A536 65-45-12| B584 AL836 | B584 AL937 |A216 GR WCB| A296 CF8M | A296 CN7M
2A Steel Steel Steel Stainless Steel| Stainless Steel Steel Stainless Steel| Stainless Steel
A449 A449 A449 A276 303 A276 303 A449 A276 316 A276 316
2B Steel Steel Steel Stainless Steel| Stainless Steel Steel Stainless Steel| Stainless Steel
Commercial Commercial Commercial A276 303 A276 303 Commercial A276 316 A276 316
2C Iron Iron Iron Bronze Zincless Steel Stainless Steel Monel
Commercial Commercial Commercial Commercial Bronze Commercial A276 316 Commercial
3 Cast Iron Cast Iron Ductile Iron Bronze Bronze Steel Stainless Steel| Stainless Steel
A48 CL30 A48 CL30 |A536 65-45-12] B584 AL836 | B584 AL937 |A216 GR WCB| A296 CF8M | A296 CN7M
4 Steel Steel Steel Stainless Steel| Stainless Steel Steel Stainless Steell Stainless Steel
A576 GR1141| A576 GR1141| A576 GR1141| A582 416 | “A276 316 |A576 GR1141| A276 316 B473
10 Teflon Teflon Teflon Teflon Teflon Teflon Teflon Teflon
Al4 Bronze Stainless Steel Bronze Bronze Stainless Steel Bronze Stainless Steel| Stainless Steel
B505 AL932 | A582 416 | B505 AL932 | B505 AL932 | A276 316 | B505 AL932 | A276 316 B473
B14 Bronze Stainless Steel Bronze Bronze Stainless Steel Bronze Stainless Steel| Stainless Steel
B505 AL932 | A582 416 | B505 AL932 | B505 AL932 | A276 316 | B505 AL932 | A276 316
16 Bronze Cast Iron Bronze Bronze Bronze Bronze Stainless Steel| Stainless Steel
B505 AL932 A48 CL30 B505 AL932 | B505 AL932 | B505 AL937 | B505 AL932 | A296 CF8M | A296 CN7M
17 Bronze Cast Iron Bronze Bronze Bronze Bronze Stainless Steel| Stainless Steel
B505 AL932 A48 CL30 B505 AL932 | B505 AL932 | B505 AL937 | B505 AL932 [A296 CD4AMCU| A296 CN7M
19 Cast Iron Cast Iron Cast Iron Bronze Bronze Cast Iron | Stainless Steel| Stainless Steel
A48 CL30 A48 CL30 A48 CL30 B584 AL836 | B584 AL937 A48 CL30 A296 CF8M | A296 CN7M
20 Steel Steel Steel Bronze Bronze Steel Stainless Steel| Stainless Steel
A108 GR1015( A108 GR1015| A108 GR1015| B505 AL932 | B505 AL937 | A108 GR1015| A276 316
A31 Cast Iron Cast Iron Cast Iron Bronze Bronze Cast Iron |Stainless Steel| Stainless Steel
A48 CL30 A48 CL30 A48 CL30 B584 AL836 | B584 AL937 A48 CL30 A296 CF8M | A296 CN7M
B31 Cast Iron Cast Iron Cast Iron Bronze Bronze Cast lIron |Stainless Steel| Stainless Steel
A48 CL30 A48 CL30 A48 CL30 B584 AL836 | B584 AL937 A48 CL30 A296 CF8M | A296 CN7M
31A Bronze Stainless Steel Bronze Stainless Steel| Stainless Steel Bronze Stainless Steel| Stainless Steel
B98 651 A276 303 B98 651 A276 303 A276 303 B98 651 A276 316 A276 316
31B Bronze Stainless Steel Bronze Stainless Steel| Stainless Steel Bronze Stainless Steel| Stainless Steel
B98 651 A276 303 B98 651 A276 303 A276 303 B98 651 A276 316 A276 316
102 Steel Steel Steel Stainless Steel| Stainless Steel Steel Stainless Steel| Stainless Steel
A108 GR1018| A108 GR1018| A108 GR1018| A582 416 A582 416 | A108 GR1018| A276 316 A276 316
126 Neoprene Neoprene Neoprene Neoprene Neoprene Neoprene Neoprene Neoprene
Commercial Commercial Commercial Commercial Commercial Commercial Commercial Commercial
157 | Sheet Packing| Sheet Packing| Sheet Packing [ Sheet Packing| Sheet Packing| Sheet Packing | Sheet Packing| Sheet Packing
D1170P3313B|D1170P3313B| D1170P3313B{D1170P3313B|D1170P3313B|D1170P3313B|D1170P3313B|D1170P3313B
A158 Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30
B158 Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30
C158 Cast Iron Cast Iron Cast Iron Cast lron Cast Iron Cast Iron Cast Iron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30
D158 Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30
E158 Cast lron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 . A48 CL30 A48 CL30 A48 CL30 A48 CL30
F158 Cast Iron Cast Iron Cast lron Cast lron Cast Iron Cast Iron Cast lron Cast Iron
A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30 A48 CL30

NOTE: All material specifications are ASTM unless otherwise noted.
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CERTIFIED PUMP PERFORMANCE CURVE

. Fairbanks Morse
Colt Industrle_s @ Pump Division CERTIFIED CURVE

pump N0 KIM1-@54804-1 staces __ONE size-Ficure _4—-2876R

TESTED B7 oriver __DYMO—-28 MTR  weeter _J4E1R2
IMPELLER DIAMETER _18.2°
RPM 1?75S

W 2 e il ISRPRORPE POD 1 didd - 4 =% 1. -
70 3 TITiL ISRes e ¥t " ve s
: 159 SHUOE TURED SERSR RS U 1 2 59
T 1T t L o 1S &) sguta Ba
e b § e 4 i & : B8 © e -
2 § 1 I n 5 3
e O e I : t 18 8¢ 1 13
I 2 Tt G WS 1t
o py 1 1T =0 1 T t
. b 5 8 0 ® B ¢ - T AL L L e <
1 r 1 yon e e 1 15 Hnae P52 S T 4 T Y me
SODBHSEORE DEne e } e ! I S e I8 SREE! PHBS DI o0 e L5 1 SUDE OBBD
- —— “+ . - + e T ——
P OB : 1 34597 ¢ 3 ol
TRBISHEEEY PIIRE SYPRD § AMDE VT D WD 5 4 + P D AR { - - ool
b S FOBVS BB Wl R : pou: T St o oat 8BS D6 RITG T SODE VO
e 9 QTATRG) O SO PN
SWEBE TEe o2 on eonm 05938 SLt HEBGL goRs LrIoRBOLS reseu: L
yow o — - STTE SEmE:
1 -+ >0 P Bivais
EREIE SEBRSH BABRE DRBEY jass e It i pap o pandien
B3 eca SS0a? 1ou: £ gd. 50 Bt
e ;3 1 P
T 3
3
3 10 8O
! 1 7291 1 STOE "1 s T T - 5 4 ows
Tt : 2 411 s o4 3 wamar -+ 13 1 +t sy 113 1 21
F BT umE ? T 9 3 1 1 prEBEEEE
J. < 4
e |80 B4 e e e] S
1 ! 3
‘oussEnssy oe S QBB MEDEE NS iy
SNBSS ASENE DO NSS! SHGEE FHSHS HTREORHES SESSESODES
Fo EPSS 5299050000 FRau oty
maa; R3? 0 pUBSH TS bome s DOeEy pEmEND:
iy BUY ) CHODY I BN B b
— s B B BOROL
o ¥ S L PRy PASY b SERET e POBDH D PO8 & Pe SORHS PPV BHS S DOENRS PEVSH SPNSS
DO 8 DR B FODET BB ShGE: S i Seenh aREwE | &4 e : . b
b ; 4 ‘ te Dot Bhy
+41 e - vas ot o & @6t oS peae B, 4 *i] 3t :
i Pu S SOey LS MESES SPBNE SHOBY DH.eew .nl e PR BENES SNEES S0 SN0 MS0DeSaan
BB BE SRS SRS BT ILE Ty OE & S BERGE BODES B ap Ba ve pOSEw POEPE PRtde Pot e
. 1 3 3 3
99 1 T IR B D
— 1 - 3 -
+++4+4 pS S8 DO SN PO PEDES S
+44++14 R B il D et ah s R &
+ 4 - OJ-AI 1” . b .- -
- SROE Pt I Sous pe SR £t
nug0s By g pEBSs cowon FR; 8355 0 ewes co
B B8 B R e B - R
BE e St B SR e T |
8 s b6 Shderd SRpE 8 PEETD POET & FSNEE B EH Bt
+] B SPEED FHENE e -
)¢ & D0 2PBE 2 By
> L=
FROs SPOES BOEeT w
Y 4 TBOAS PHBAE BBS IV SAVVE BPS KDY s
I o4 PP BT L IBGY MG 4 +
p TPDUD DEMBE PSR FBGIY 26T s
e et St B HRETG CHPES o Z
PRS00 UPE SEUDH RNSHE GG FEDIPD FROPP B -
20RApeoPhy et
3 sirers) BHEGY 2
.. D s St c
B G BN 50 PR BEpe -t BRI G PR Y MRNPPE SHPOS 18 [ s st et '8
1 3 o
2= 52 sesetate:
1 9§71 FBEns pas e n BRL T g
e S9D5% Savts sus: c
‘A S . " ¥
T B2Ys 3 -
-
+ «
11t s swe 1++ "
ppans T Y
GRS S SRS IS FROS R EHITY BIBUE INPET ROVDE FRVES
> S S I B DS HPD W (Y 8 PSS HPHOD | . v
7 550 B2 [SSETRSUes SOTTS ens yueas Big
90 B! ¢ pomos e T ~
T 3 PESES DS9S SRDEE SOOUE EESED ST SOURE Ly 4
sseeasa: L D e R s e be el Saaes. See R,
! ena gt BaGhy phboy lnphi SWdUy BTG HSRSE T TG L) DRO FO
+ 5 P S OY B0 S - ot - B3 PROOE SO & - RN S aniny
1 3 : EDaEQ B PAES DELNE PGS gUHES Sywes LTt s | rae b Béwa;
+ M - DRSS SO oS satel L SDO0 ASOS SRS -
1 B U DeE B B2 2E D BEWH B ittty 1
1 jasuesy 538 92 1888 st 00 0 1 0 P % B % 51
e jo8e: 1 ro3e: B o SEeRe s aess saess S3ts 3o sosssasas:
1 23 2 e &G ST 3 13 13 e bR B
TITIE T - Tt me nBEB: T ot -
T 1 1+ ,_?_ 1 i 11 oL 17 e N 4 rhpe bt
e T ITt b 1 s w4 i as 13 1
T 1 i T 1 Y 1
1 1 1 1 TT IR HTHT 1 ro ey i1
1 T T ) TR T 88 o : rou e 11 *
1 2 & i ] e IO MG SOt
3 0! T 3 1 . pa 1 S g 133 21T
o T 1 1 " 3 s s OB 3T
e e - - S E. —t " ABBS St w e
- 4 + pEasEES s s RO [SSS SSS A8 SEBS1 I e NEE PARES FDEDE DY DH® 0 PR SEREES B4
3 B fe LD g Iy T b 1T T T <y ez 1
T 1 1 1 H SO + POSS ' DOSE FRORE DB 100 0 - + -—4»4;0-5-
1383000 s3pEEE! 1 reppa: 32 23 reans yoSo: s -1 rarEpeess spaposs: o vt :
1upaEsPes seESTgENs ST L ua! 1 3 e sos: TR 3 pemne suu e
5B WBE R ADED G0 1 198 B 0% 18 uane 1a 2808 sa: )OBUIREEDE NEE! B BB P T >
1 TIT o ugEs euRE B E: 3 9 (DRSS BB e ve ISeY seuDa s o= BT T8
1 1T T 389 EBaPs o T T »o o "  : 7 '8 81 1T
1 '8 | 11 4} 198 & 18 EBE DY s B8 G PRR FEE AR D! 1 1 T
N REBa0E0ENENOED LETES 5 SHE DR HRNBE SHESE B T 85 15 BOBE B 1 1
H—+— e +4 e anhes B Jo PERE Bt Ly +f + 1= - e
1 ++1 s 3 1 } et 1 t s
vt 13 3 ppaas
: 33¢ isasessaceser T iHeHE Teseies,
) : P ¥ 4 pe S &
$ Ha B e 1 I 1 r} 111 3 ¥ ae i
+— L ne pessae M 4 FOOED BOSee
¥ wpe 1113 BERE & SR I §1’“T’ 33 T 8 0 i
Bt 31 eogssu: g8as bt 0 e na | ¥ 1 S 7
" ' 1 31
.8 11 iguSssana; 11 S s 1 L ;2 e it
T T ] :
131 TITIT 113 1 1 11 pi 3
paeasszasSuess 3 " SugEe nuss DRI
St 33 sBes besResRE ooa » s L
» ¢ 5.8 IR 18 1BEGID PERDERSE 220 2EUEs0PNS PPYBPOWE o
e e 4.1 A3 B e e + poes + + PPOVS sPabe
BBYBY »SEE 4 - IS +ips 41 . pae: S
1 T i H e 1 HE-aH
as T 1980 H 3 ISERE T De1
burne b - he e 49 1gueda 5 980 B 1 1133333
1117 b9 1850 e ai 1334 I 3 1S9 IDPEP S RoE
28 1 11t > 4 1113
o2 s EFUES BN /05 15T UR BEBER ERREE B! T
T Hi ; g9 1 R E
1 ot i8eade bpahsasty oy HiE : T
111t ) 58 11 i T Ii, 1 p 1 PwSss 585800, v PRESSENT
1 p 4 4 4 M 44 4 4444444444 cadatoas
ranes ag oh §2 8.3 B Douwt BEBuE) it 4444 } . dw« -4 4 vosdtrds
1T Hiin 1 Tt S sat- - 3 s HHH R T e D G Ao B
L1 2% OB BB 16 ROBEG AOOE om0 iy '% & 8 0 B 180N EOEEENNRROIANSEIBIGE: SHRAEE A

KC1210 BOEX 1334 NI OV3H V101







.05 r : & -/— -
; je——— 20 11/18 _/uzmvsm

mj’.‘ AQ
e !
|

i

N

1 1 174>
174 NPT
GAGE TAP
2~ ]
X2 ¥ -
&l ; . : : |
§ \ L olo j—
f o o 70 718
g o , wr s SAPRN o ,7 R . )
E ? + 20 /3" i .
‘“g ¢t e ; S ¢4
. DISCHARGE
3 % T y SUCTION w 1
s} , ; \ 3 ' ¢1 \4/2 NPT DRAIN
t : ' ‘
—-lowa-w 1/2 NPT DRAIN b HE HE -
L—-I-F —— WF —— j—3 14 L_HA__.
He DRIP TRAY C.W. ROTATION SHOWN (2)
HH (11/16° DIA. HOLES)
UNIT DIMENSIONS
MOTOR FRAME BASE MOTOR (1)
SiZE HA | HB | HE | ne) wm | wm | He
184 T 10 |42 1/2| 83/4 | 36w]| 4 |2561/2|463/4
213 T 19 |421/2 | 83/4 | 38m| 4 | 261/4[48 174
216 T 19 |48 1/2| 83/ | 21 e | 26 1/4] 40 3/4
64T+ 48218874 - e——|pr4r01626/8
256 T 19 |48 1/2| 83/4 | 21 e |27wa| 54
204 TFO— 914040 [ e+ —o—-pr-amts0-or0
296 18 19 |48 /2| 8 3/4 | 2% e | 27 /4] 63 172
324 TS 19 |54 12834 | 24 6 | 283/4]561/8
: 326 T8 10 |54 1/2| 83/4 | 24 6 | 283/4]|561/8
364 T8 26 (64 1/2[113/4 | 24 6 | 20%/4|675/8
366 18 26 [s412[113/4] 24 e |20%4 6768
404 TS 25 |64 1/2|113/4] 24 e |303/4/611/8
405 18 26 |64 1/2[113/4] 24 e |303/4[611/8
444 T8 25 |80 1r2]113/4] 27 6 |3134[661/8
446 TS 26 |eov2f11a/4] 27 6 |313/4]66 18
NOTES:
1)HM AND HC DIMENSIONS ARE APPROXMATE
AND ARE BASED ON STANDARD OPEN SUCTION AND DISCHARGE
DRIPPROOF MOTORS. ' FLANGE DIMENSIONS
(2FOR C.C.W. nonnonoﬁwc'nou AND 125 b STANDARD A WARNING
DISCHARGE WILL BE ON OPPOSITE SIDE THAN
=51 SHOWN AND DMENSIONS WILL BE REVERSED, | SZE | THICK }BOLTS| 0D, | B.C. | :
» oy ¢ G alche it i — 4 11/4 |e-5/8°| 10 |7 v/24—
v : i > 1 8-3/4"| 11 0 124 DO NOT cPERATE THIS MACHINE WITHOUT
* T GUARD IN PLACE
g 250 b OF T ot AT
§> 7 T rwala e ]| w7778 0D ¥ RirY oy
@% 12-3/4°] 1
23
» ER 1-10717]
> CUSTOMER 7 P.0
PUM HTING CO. fairbanks Merss
: o PUMP £ LIGHTING CO. ["°3924012D | 1 e (D i
" CAMP LEJEUNE, C. SETTING PLAN
pPed m SZE & uooa. TAGES rorc
© 4 5 Z5§ W 4" 2876 AAC
(™ rﬂ' .
US Egﬁd 29 l? 6 fédol‘g"‘ﬁp MOTOR DRIVE
. TFED 'Y DATE SZEJ OWG.
Rev.| DATE | ECNNO. M1 ,05 4804 uﬂz,m e 1S 7-84 | € |uo 24LYA2397J







- i oy

INSTALLATION, ‘
OPERATION AND |
MAINTENANCE

HORIZONTAL
SPLIT CASE PUMPS

INSTRUCTIONS

| Colt Industries







2800
TABLE OF CONTENTS

.
PAGE
NUMBER
PLIMAP IDENTIEICATION ,.cccovveibrigt il vosoososssssssees i kFasdodiyectosesntoin s seniyd 1
CAUTION-NOTES - « sise oo snirvins wu SGMIIIR wston. o + 5 o 0.0 2000 a5 000 5 Banion s s e nsnsspogpsesssden 2
STORAGE OF PUMPS ..vcvoveciaisatassssationcsstossssonrssosssnsinsudlecoscessosndhnnnesvyy 2
WARRANTY (KGBBB) .. .uioovosvunBinsnmoninessssnsionsoonssosnssnsapbogonssseesdbadnogifs vt 3
INTRODUCTION . 0 ccivoenvnss sinsnlion s foms s s osssssaasstonssssufapbhigsoseesssusssssases vas 4
INSTALLATION
1. TCHOMOIAY X ovves s ves coiss sogiil bRk s s o v s s s bissssennessbasihPue e nis o CPICNEEIC i 4
2 Net Positive Suction Head (NPSH) .....ivinuinieneiiiiiiiieinaeaneenenetataatancanons 4
3. Minimum Submergence of Suction Pipe and Pit Design .............ccoviiiiiiiiiinnne, 5
4. Location and HandliNg .......ceceerereerenesecesncsnsonsantocnsoincenscnscssnsansons 5
5. FOUNAAtION: ..\ o0oesBonsoiion eissomibiiihio s sasesissssisiosuaoodBaatn e s uee ve ofd dinisominioneed 5
6. Leveling of Unit AR . R R R ER PER S i T 5
7. GIOUBING . .ovvoooisviors s G MR ih ges o oo vonovinmeanssaand dfihupesosennsestansusuniy 6
B. PIDING v vicosssssnss s vulo xbiui e o-s.o o o0 s o 5o ms oo g gios puMbanedpesnsesessetpebssungts 6
9. Auxiliary Piping Connections and Gauges ..............ccoieiiraraninrntitirieiiiinann: 6
10. Constant Level Oilers — Oil Lubricated PUMPS . ......ouiiniiiniiiiiiniiiiiiininnanaes 6
11. Final Coupling AlIGNMENT . ....cueeereeeetiorosnorastorescesecscntecesnanetattociacoone 7-8
42 Dowelling ............................................................................ 8
13. Flexible Shafting AligNMEeNt .......cceeeeeiiieiiiiiiiiatananensetnttattetaratasecees 8
14. ROALION .. vovvreoswesiphia REBUMIEIR IR . . . .. oo semisasvate sanmamassedoenspitusedovsos 8
15 Mechanical SealsS .......r: e el . . . o o oo iasioloisnion sviaoalbihsnssorenoialosas tiossas 9
OPERATION
1. Operating at Reduced CapaCity ...........ccuveeeeieneirnneernnnannacreerenaneeenn s 10
D, POMING .ovoeoinesovensbUMRIIREIREE « . o oo oo oososbnonsosee fuyhigitibiane-seosonssatohee 10
3, Starting the PUMP. ... otsad SREEEEEREL. . . ..o covoonnnbsressubocagdpiaccsscessscocsenannesd 10-11
4. Bearing Operating TemMPEerature ...............coceeeeeeresnrnanenenceceaterencnecns 1
5. Troubleshooting Operating Problems ............ccoveiieiiiininnannineneiirneenecnee. 11
MAINTENANCE
1. Maintenance HiStory . ....s sty o .. ooceoontonsansvosssttnsaonconssvascassecsins 12
2. Inspections and Preventative Maintenance Requirements .........ccovveeiiiiiinnninennes 13
3. Bearing Lubrication:
Grease Lubricated Bearings ......oeeeeeeenrencsntiteoransaseocsctitiittirtareesaansans 13
Oil Lubricated BeAring8 .. c.osvassatesecececsosorssssososssssconssescosssssoncososssnss 13-14
4. SWHINGBOR +0ovoeiersathgleMBelas o cooorsvagarnoptssssssssosaanseosossvorsstsestod 14
5. Packing Replacement «.ae.esteuseroncsresiorossanrsrrosredhorcancsnccnscnersnsseeenys 14-15
6. Pump Disassembly .. ..octo BT, . .ovoornsrasassmsossrorgarnssosscactenssraosnal 15-16
7. ~Pump Assembly ... .. e E TR o o oo o uvenusFranins et apnarracacc s oo natalgs 17-19
BEPAIR PARTS  oocovens i ilibinn st BB CS fo's . o vio sssie's o s ptaonasnionosiannossscsasssonsrss iy 20
RECOMMENDED SPARE PARTS . i ou i ir ... ivccicesennonnrainenccanedonoccrcnarcuncsseneth 20
NOTES 54tk sl arm oro won s w1 b rusoukII R, . « oovo sl e on s g0 0 s s o ve s ophosoons o BVRRTES e S 21-23
CROSS—SECTIONAL DRAWINGS AND PARTS LIS TSt v srnFratars o ot w05 s wimumieiico v o oo P ATThE 74 e 8 24-25
FAIRBANKS MORSE PUMPS







0 -

Je PUMP IDENTIFICATION PAGE 1

PUMP IDENTIFICATION

Congratulations! You are the owner of one of the finest pumps commercially available. If you give it the proper
care as outlined and recommended by this manual, it will provide you with reliable service and long life ...

2800 and 2800F SPLIT CASE PUMPS

Your Fairbanks Morse 2800 is a split case pump with the casing split on the horizontal centerline. This new
compact design, with a shorter bearing span, has less deflection under hydraulic load which results in less
wear on the sleeves, bearings and packing. It is ideally suited for applications such as water systems,
boosters, liquid transfer, irrigation and fire protection systems. These pumps are available with a variety of
options, including mechanical seals, impeller wear rings, oil lubricated and water cooled bearings.

This manual applies to:
28XX Horizontal pumps with removable bearing arms

PUMP IDENTIFICATION
Example: 6" 2823AF

l L——Fire pump (all other models use no identification)

Impeller design

Medium head (1, 2, 3, 4, 5 or 6 indicate progressively higher head)
Indicates 1800 RPM (7 indicates 3600 RPM) ;

Figure (model)

Discharge size (inches)

Carefully record all of the following data from your pump nameplate. It will aid in obtaining the correct
replacement parts for your pump.

PUMP
FIGURE (MODEL): : SERIAL NUMBER:
IMPELLER DIAMETER: SIZE:
CAPACITY: GPM, TOTAL HEAD: FT., RPM:
DRIVER
H.P.: SERIAL NUMBER:
FRAME: SPEED: VOLTAGE:

To obtain additional data on hydraulics and pump selection and operation, we suggest you obtain both of the
following reference books: :

1. Fairbanks Morse "Hydraulic Handbook,” available from the factory.
2. Hydraulic Institute Standards
Hydraulic Institute

1230 Keith Building
Cleveland, Ohio 44115

FAIRBANKS MORSE PUMPS
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PAGE 2 STORAGE OF PUMPS AND CAUTION NOTES

FAIRBANKS MORSE PUMPS

THESE INSTRUCTIONS APPLY TO THE PUMP ONLY. THEY ARE INTENDED TO BE
GENERAL AND NOT SPECIFIC. IF YOUR OPERATING CONDITIONS EVER CHANGE,
ALWAYS REFER TO THE FACTORY FOR REAPPLICATION. ALWAYS REFER TO THE
MANUALS PROVIDED BY MANUFACTURERS OF THE OTHER EQUIPMENT FOR THEIR
SEPARATE INSTRUCTIONS.

CAUTION

IMPORTANT SAFETY NOTICE

THE INSTALLATION, USE AND OPERATION OF THIS TYPE OF EQUIPMENT IS
AFFECTED BY VARIOUS FEDERAL, STATE AND LOCAL LAWS AND THE REGULA-
TIONS CONCERNING OSHA. COMPLIANCE WITH SUCH LAWS RELATING TO THE
PROPER INSTALLATION AND SAFE OPERATION OF THIS TYPE OF EQUIPMENT IS
THE RESPONSIBILITY OF THE EQUIPMENT OWNER AND ALL NECESSARY STEPS
SHOULD BE TAKEN BY THE OWNER TO ASSURE COMPLIANCE WITH SUCH LAWS
BEFORE OPERATING THE EQUIPMENT. '

STORAGE OF PUMPS

IF THE EQUIPMENT IS NOT TO BE IMMEDIATELY INSTALLED AND OPERATED,
STORE IT IN A CLEAN, DRY, WELL VENTILATED PLACE, FREE FROM VIBRATIONS,
MOISTURE, AND RAPID OR WIDE VARIATIONS IN TEMPERATURE.

SPECIAL INSTRUCTIONS FOR:

OIL LUBRICATED PUMPS: FILL THE BEARING RESERVOIRS WITH OIL.
PRIOR TO START UP, DRAIN THE STORAGE OIL AND FILL THE
RESERVOIRS TO THE PROPER LEVEL WITH NEW OIL.

GREASE LUBRICATED PUMPS: ROTATE THE SHAFT FOR SEVERAL
REVOLUTIONS AT LEAST ONCE EVERY TWO WEEKS TO:

1. COAT THE BEARING WITH LUBRICANT,
2. RETARD OXIDATION OR CORROSION AND,
3. PREVENT POSSIBLE FALSE BRINELLING.

CONSIDER A UNIT IN STORAGE WHEN:

1. IT HAS BEEN DELIVERED TO THE JOBSITE AND IS AWAITING INSTALLATION.

2. IT HAS BEEN INSTALLED BUT OPERATION IS DELAYED PENDING COMPLETION
OF CONSTRUCTION.

3. THERE ARE LONG (30 DAYS OR MORE) PERIODS BETWEEN OPERATION
CYCLES.

4. THE PLANT (OR DEPARTMENT) IS SHUT DOWN FOR PERIODS OF LONGER THAN
30 DAYS. -

NOTE: STORAGE REQUIREMENTS VARY DEPENDING ON THE LENGTH OF
STORAGE, THE CLIMATIC ENVIRONMENT AND THE EQUIPMENT. FOR
STORAGE PERIODS OF THREE MONTHS OR LONGER, CONTACT THE
MANUFACTURER FOR SPECIFIC INSTRUCTIONS. IMPROPER
STORAGE COULD DAMAGE THE EQUIPMENT WHICH WOULD RESULT
IN NON-WARRANTY COVERED RESTORATION REQUIREMENTS OR
NON-WARRANTY COVERED PRODUCT FAILURES.







WARRANTY (KC 585) PAGE 3

O

‘ STANDARD WARRANTY: Seller warrants products of its own manufacture against defects in materials and

: workmanship under normal use, and service for one (1) year from date of installation or startup, but not more

than eighteen (18) months after date of shipment. Accessories and components not manufactured by Seller

are warranted only to the extent of the original manufacturer’s warranty. Notice of the alleged defect must be.

. given to Seller in writing with all identifying details including serial number, type of equipment and date of

. purchase within thirty (30) days of the discovery of same during the warranty period. Seller’s sole obligation

, on this warranty shali be, at its option, to repair or replace or refund the purchase price of any product or part

thereof which proves to be defective as alleged. No allowances will be made for repairs or alterations effected
Fud without specific written authorization from Seller.

| If requested by Seller, such productor part thereof must be promptly returned to the manufacturer prior to any
attempted repair; or sent to an authorized service station designated by the manufacturer. All shipping
expenses are to be prepaid by the buyer. Seller accepts no responsibility for loss or damage in transit of
goods, nor will any warranty claim be considered unless the returned goods are received intact and
undamaged as a result of shipment. Repaired or replaced material returned to customer will be shipped F.O.B.
the manufacturer's factory. /
Seller warrants repaired or replaced parts of its own manufacture against defects in materials and
workmanship under normal use and service for ninety (90) days or for the remainder of the warranty on the
product being repaired. This warranty applies to the repaired or replaced part and is not extended to the
product or any other component of the product being repaired.

Under the terms of this warranty, Seller shall not be responsible nor liable for:

a. Consequential, collateral or special losses or damages.

b. Equipment conditions caused by fair wear and tear, abnormal conditions of use, accident, neglect, or
misuse of said equipment.

c. Labor charges, loss or damage resulting from the supplying of defective part(s) or improper repairs by
unauthorized person(s).

d. Damage caused by abrasive materials, chemicals, scale deposits, corrosion, lightning, improper
voltage or mishandling.

Seller reserves the right to substitute new equipment and/or improve the part(s) on any equipment judged
defective without further liability. All repairs and/or services performed by Seller, not adjusted as covered by

this warranty, will be charged in accordance with the current equipment and service prices.

This warranty is VOID unless the purchaser provides protective storage, installs and maintains the equipment
in accordance with manufacturer’s instructions.

Credit will NOT be allowed nor shipment accepted on any part(s) or equipment returned unless prior.approval
in writing has been obtained.

THIS WARRANTY IS THE SOLE WARRANTY OF SELLER AND ANY OTHER WARRANTIES EXPRESS,
IMPLIED IN LAW OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES OR MERCHANTABILITY AND
FITNESS FOR USE, ARE HEREBY SPECIFICALLY EXCLUDED.

No employee of the Seller and no agent, dealer or distributor has any authority to change or enlarge the terms
of this warranty to obligate the Seller to other than strictly the terms of this written warranty.

LIABILITY LIMITATIONS: Under no circumstances shall the Seller have any liability for liquidated damages
or for collateral, consequential or special damages or for loss of profits, or for actual losses or for loss of
production or progress of construction, whether resulting from delays in delivery or performance, breach of .
warranty, negligent manufacture or otherwise. The aggregate total liability of Seller in connection with the
performance of this order, whether for breach of contract or warranty, negligence, or otherwise shall in no

event exceed the contract price. Buyer agrees to indemnify and hold harmiess Seller from all claims by third
parties in excess of these limitations.

Since the compliance with the various Federal, State and Local laws and regulations concerning occupational
health and safety and pollution are affected by the use, installation and operation of the equipment and other
matters over which the Seller has no control, the Seller assumes no responsibility for compliance with those
laws and regulations, whether by way of indemnity, warranty or otherwise.

FAIRBANKS MORSE PUMPS
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PAGE 4 INTRODUCTION AND INSTALLATION

INTRODUCTION

This manual contains information which is the result of carefully conducted engineering and research efforts.
It is designed to supply adequate instructions for the safe and efficient installation, operation and
maintenance of your pump. Failure or neglect to properly install, operate or maintain your pump may resultin
personal injury, property damage or unnecessary damage to the pump.

Variations exist in both the equipment used with these pumps and in the particular installation of the pump
and driver. Therefore, specific operating instructions are not within the scope of this manual. The manual
contains general rules for installation, operation and maintenance of the pump.

Observe all caution or danger tags attached to the equipment or included in this manual.

INSTALLATION
1. GENERAL

CAUTION: CAREFULLY READ ALL SECTIONS OF THIS MANUAL AND ALL OTHER INSTRUCTION
MANUALS PROVIDED BY MANUFACTURERS OF OTHER EQUIPMENT SUPPLIED WITH
THIS PUMP.

Upon receipt of the shipment, unpack and inspect the pump and driver assemblies and individual parts to
insure none are missing or damaged. Carefully inspect all boxes and packing material for loose parts before
discarding them. Report immediately to the factory, and to the transportation company involved, any missing
parts or damage incurred during shipment, and file your “damaged and/or lost in shipment” claim with the
carrier.

Horizontal pump and driver assemblies mounted on a structural steel base are aligned at the factory.
However, alignment may be disturbed in transit or during installation. It must be checked after the unit is
leveled on the foundation, after the grouting has set and the foundation bolts are tightened, and after piping is
completed.

Tapped mounting blocks are furnished with horizontal pumps when the driver s to be field mounted. After the
alignment of the driver is completed, the mounting blocks must be welded to the base and the alignment
rechecked.

When the pump and driver are mounted on separate base structures, the pump should be leveled and aligned
first, and then the driver leveled and lined up with the pump. With separate bases, a flexible shaft between
pump and driver must be used.

2. NET POSITIVE SUCTION HEAD (NPSH)

NPSH can be defined as the head (energy) that causes liquid to flow through the suction pipe and enter the
eye of the impeller.

NPSH is expressed in two values: (1) NPSH required (NPSHR) and, (2) NPSH available (NPSHA). It is
essential that NPSHA always be greater than NPSHR to prevent cavitation, vibration, wear and unstable
operation.

NPSHR is a function of the pump design and therefore varies with the make, size, capacity and speed of the
pump. The value for your pump can be obtained from your pump performance curve or the factory.

NPSHA is a function of your system and may be calculated as follows:
A. When the source of liquid is above the pump:

NPSHA =  barometric pressure (feet) + static suction head (feet) - friction losses in suction piping
(feet) - vapor pressure of liquid (feet)

B. When the source of liquid is below the pump:

NPSHA =  barometric pressure (feet) - static suction lift (feet) - friction losses in suction piping
(feet) - vapor pressure of liquid (feet)

FAIRBANKS MORSE PUMPS







INSTALLATION (continued) PAGE 5

‘ 3. MINIMUM SUBMERGENCE OF SUCTION PIPE AND PIT DESIGN

For installations where the pump draws the fluid from a sump, the hydraulic characteristics of the pump, the
suction inlet submergence and NPSH must be considered. Generally, it is required that an evenly distributed
flow of non-aerated water be supplied to the suction bell. Improper pit design or insufficient suction pipe
submergence can result in intake vortexing which reduces the pump’s performance and can result in severe
damage to the pump.

We recommend that you secure the advice of a qualified Consulting Engineer for the analysis and design of
the suction pit. Significant engineering data on design is provided in the Hydraulic Institute Standards.

Upon request, Fairbanks Morse will review plans and give general comments on the installation, but will not
approve such plans for a specific installation and will accept no responsibility or liability for the performance
of the pump intake structure.

4. LOCATION AND HANDLING

The pump should be installed as near the fluid as possible so a short direct suction pipe can be used to keep
suction losses at a minimum. If possible, locate the pump so the fluid will flow to the suction opening by
gravity. The discharge piping should be direct and with as few elbows and fittings as possible. The total net
positive suction head available (NPSHA), which includes the suction lift and pipe friction losses, must be
equal to or greater than the net positive suction head required (NPSHR) by the pump.

The pump and driver should be located in an area that will permit periodic inspection and maintenance. Head
room and access should be provided and all units should be installed in a dry location with adequate drainage.

WARNING: DO NOT PICK UP THE COMPLETE UNIT BY THE DRIVER ORPUMP SHAFTSOREYE BOLTS:

. .
v

To lift a horizontal mounted unit, a chain or suitable lifting device should be attached to each corner of the
base structure. The individual driver may be lifted using the proper eye bolts provided by the manufacturer,
but these should not be used to lift the assembled unit.

. 5. FOUNDATION

The foundation should have a level surface and be of sufficient mass to prevent vibration and form a
permanent rigid support for the unit. The most satisfactory foundations are concrete with anchor bolts of
adequate size imbedded in the foundation in pipe sleeves with an inside diameter 2% times larger than the bolt
diameter. This will allow for final accurate positioning of the unit.

6. LEVELING OF THE UNIT

Lower the unitonto the focundation, positioning it so the anchor bolts are aligned in the middle of the mounting
holes in the base. On all units, always disconnect the coupling halves and never reconnect them until all the
alignment operations are complete.

The base should be supported on metal shims or metal wedges placed directly under the part of the base
carrying the greatest weight, and spaced close enough to give uniform support and stability (see Figure 1).

. Adjust the metal supports or wedges until the shaft of the pump and driver are level. Alignment corrections
can be accomplished by adjusting the supports under the base. When proper alignment is obtained, tighten
the foundation bolts snugly, but not too firmly, and recheck the alignment before grouting.

I v
e
S FIGURE 1
¥ BASEPLATE INSTALLATION
=
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PAGE 6 ; INSTALLATION (continued)

@ . croutine

FAIRBANKS MORSE PUMPS

When the alignment is correct, the unit should be grouted using a high grade nonshrinking grout. The entire
base should be filled with grout. Be sure to fill all gaps and voids. Allow the grout to fully cure before firmly
tightening the foundation bolts. Then recheck the alignment before connecting the piping.

8. PIPING

CAUTION: ALL PIPING CONNECTIONS MUST BE MADE WITH THE PIPE IN A FREE SUPPORTED
STATE, AND WITHOUT THE NEED TO APPLY VERTICAL OR SIDE PRESSURE TO OBTAIN
ALIGNMENT OF THE PIPING WITH THE PUMP FLANGE.

CAUTION: AFTER ALL THE PIPING IS CONNECTED, THE PUMP AND DRIVER ALIGNMENT MUST BE
RECHECKED.

All piping should be independently supported near the pump so that pipe strain will not be transmitted to the
pump casing. The suction and discharge piping should be one or two sizes larger than the pump flange sizes,
especially where the piping is of considerable length. Any flexible joints installed in the piping must be
equipped with tension rods to absorb piping axial thrust. Care must be exercised in arranging elbows not to
generate vortexing in the pump inlet.

The suction pipe must be air tight and sloped upward to the pump flange to avoid air pockets which will impair

satisfactory pump operation. The discharge pipe should be as direct as possible with a minimum of valves to
reduce pipe friction losses.

A check valve and closing valve should be installed in the discharge line and a closing valve in the suction line.
The check valve, between the pump and closing valve, protects the pump from water hammer and prevents
reverse rotation in the event of power failure. The closing valves are used in priming, starting and when the
pump is shut down. The pump must never be throttled by the use of a valve in the suction line.

9. AUXILIARY PIPING CONNECTIONS AND GAUGES

In addition to the primary piping connections, your pump may require mechanical seal and seal filter
connections, connections to the lantern ring (see the “stuffing box"” and "mechanical seal” sections of this
manual), stuffing box drain, discharge and suction flange gauges, or baseplate drain connections. All these
lines and gauges should now be installed.

10. CONSTANT LEVEL OILERS — Oil Lubricated Pumps

If your pump has oil lubricated bearings, it will be equipped with constant level oilers which will be shipped
loose to prevent damage in shipment. The oilers must be installed in the tapped holes in the side of the bearing
housings. To provide proper lubrication, the pipe connecting the oiler to the bearing housing must be level

(see Figure 2). CONSTANT LEVEL OILER

BEARING HOUSINGS
(C158 & D158)

LEVEL IO OI 4 L

@) O FIGURE 2
CONNECTING PIPE

When the oiler is level, fill the bottle and screw it onto the lower reservoir of the oiler. Allow the oil to flowinto
the bearing reservoir. Several fillings of the bottle may be required before the oil level for which the oiler is set
is reached and the oil stops flowing. After filling the bearing reservoir, check the oil level to make sure it is as
specified in the following table (see page 7). -

’

%
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BEARING HOUSING OIL LEVEL CHART

4" 2823 5" 2824
4" 2874 5" 2874 5" 2876
3" 2823 4" 2876 6" 2823 6" 2825
PUMP FIGURE (Model) 2" 2873 3" 5874 5" 2823 6" 2824 8" 2824

6" 2821 8" 2822 10" 2824
6" 2822 8" 2823 10" 2823
8" 2821 10" 2822

G OF SHAFT TO OIL LEVEL % % 1% 1% 1%6

Adjust the oil level, if necessary, by loosening the set screws on the side of the dust cap, raising the bottle, and
tightening the screws. Refer to the manufacturer’s instructions supplied with this manual for specific
instructions. ;

11. FINAL COUPLING ALIGNMENT ' .

The alignment of the coupling must be carefully checked during the installation and as the last step before
starting the pump. If realignment is required, the piping should be disconnected first. After aligning,
reconnect the piping in accordance with the previous instructions and again recheck the alignment.

A flexible coupling must not be used to compensate for misalignment resulting from poor installation or
temperature changes.

Fairbanks Morse pumps are supplied with several different types of commercial couplings. The following
instructions apply to units supplied with a Woods coupling. If your unithasa different make coupling, aloose .
leaf instruction sheet will be attached to this manual and should be thoroughly studied before proceeding.

NOTE: FOR MAXIMUM LIFE, KEEP MISALIGNMENT VALUES AS NEAR TO ZERO AS POSSIBLE.
MAXIMUM ALLOWABLE MISALIGNMENT — WOODS COUPLINGS (Dimensions In Inches)
Sleeve Types E & N Type H*
Size G Dimension Parallel Angular Parallel Angular
4 % .005 021 = —
5 Ya .007 028 — —
6 % .007 .035 .005 .008
7 1 .010 .040 .006 .010
8 1% .010 .047 .007 012
9 17/ 012 054 .008 014
10 1% 012 .064 010 016
1" 17 016 075 01 018
12 25/ .016 .087 012 021
13 2" .020 092 015 025
14 3V .022 21 017 .030
16 4% .031 165 e s

The coupling type is printed on the sleeve.
*Type H sleeves SHOULD NOT be used as direct replacements for EPDM or Hytrel sleeves.

A. Use a blunt screwdriver to slip the wire ring out of its groove and remove the two piece sleeve.

Check the G dimension. If it is not as listed in the preceeding table, loosen one flange of the coupling
and reposition it to achieve the specified G dimension.

NOTE: On a sleeve bearing electric motor, the armature should be at it's electrical center when
the G dimension is measured.

B. Check parallel alignment by placing a straightedge across the two coupling flanges and measuring
the maximum offset at various points around the periphery of the coupling. DO NOT ROTATE THE
COUPLING. If the maximum offset exceeds the figure shown under "Parallel” in the preceeding table,
realign the coupling.

FAIRBANKS MORSE PUMPS
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FAIRBANKS MORSE PUMPS

G PARALLEL ANGULAR
DIMENSION MISALIGNMENT MISALIGNMENT

A 55 =1 1=

11. FINAL COUPLING ALIGNMENT (continued)

C. Check angular alignment with a micrometer or caliper. Measure from the outside of one flange to the
outside of the other at intervals around the periphery of the coupling. Determine the maximum and
minimum dimensions. DO NOT ROTATE THE COUPLING. The difference between the maximum
and minimum must not exceed the figure shown under "Angular’ in the preceeding table. If a
correction is required, you must recheck the parallel alignment.

D. If the coupling employs the two-piece sleeve with the wire ring, force the ring into its groove in the
- center of the sleeve. It may be necessary to pry the ring into position with a blunt screwdriver.

WARNING: CHECK SAFETY CODES, AND ALWAYS INSTALL PROTECTIVE GUARD OR SHIELD
AS REQUIRED BY THE VARIOUS FEDERAL, STATE, AND LOCAL LAWS AND THE
REGULATIONS CONCERNING OSHA.

WARNING: COUPLING SLEEVES MAY BE THROWN FROM THE ASSEMBLY WHEN SUBJECTED
TO A SERVICE SHOCK LOAD.

12. DOWELLING

After the piping is connected and the final coupling alignment completed, the pump and driver should be
drilled, reamed and dowelled to the baseplate using a minimum of two dowels each for the pump and driver.

13. FLEXIBLE SHAFTING ALIGNMENT
For installation and alignment of intermediate flexible shafting, refer to the manufacturer's manual.

14. ROTATION

Before connecting the coupling halves, bump start the driver and verify rotation is in the proper direction. The
correct pump rotation is indicated by a directional arrow on the pump casing.
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15. MECHANICAL SEALS

CAUTION: DRY OPERATION OF THE PUMP MAY CAUSE DAMAGE TO THE MECHANICAL SEAL AND
IMPELLER. :

These pumps can be supplied with optional single face mechanical seals. Mechanical seals are installed and
adjusted in the factory and require no further adjustments in the field.

For further information, refer to the seal manufacturer's instructions supplied with this manual.

B31

FIGURE 6
TYPICAL MECHANICAL SEAL

FAIRBANKS MORSE PUMPS
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PAGE10 - OPERATION

. Because variations may exist in both the equipment used with these pumps, and in the particular installation
of the pump and driver, specific operating instructions are not within the scope of this manual. However, there {
are general rules and practices that apply to all pump installations and operation.

CAUTION: BEFORE STARTING OR OPERATING THE PUMP, READ THIS ENTIRE MANUAL,
ESPECIALLY THE FOLLOWING INSTRUCTIONS:
BEFORE STARTING THE PUMP, INSTALL CLOSED GUARDS AROUND THE COUPLING.

BEFORE STARTING THE PUMP, ROTATE THE UNIT OR ASSEMBLY BY HAND TO ASSURE ALL
MOVING PARTS ARE FREE.

OBSERVE ALL CAUTION OR DANGER TAGS ATTACHED TO THE EQUIPMENT.

NEVER RUN THE PUMP DRY AS THE CLOSE RUNNING FITS WITHIN THE PUMP ARE WATER
LUBRICATED. RUNNING DRY MAY RESULT IN PUMP SEIZURE.

BEFORE STARTING THE PUMP, FILL THE CASING AND SUCTION LINE WITH LIQUID. THE PUMP
MAY BE PRIMED BY USING AN EJECTOR OR VACUUM PUMP.

F. BEFORE STARTING A PACKED BOX PUMP, ADJUST THE PACKING GLAND SO THERE IS
SUFFICIENT LEAKAGE TO LUBRICATE THE PACKING AND ASSURE A COOL STUFFING BOX
(SEE MAINTENANCE INSTRUCTIONS).

G. IF EXCESSIVE VIBRATION OR NOISE OCCURS DURING OPERATION, SHUT THE PUMP DOWN
AND CONSULT A FAIRBANKS MORSE REPRESENTATIVE.

@ >

oo

1. OPERATING AT REDUCED CAPACITY

Although these pumps are applicable over a wide range of operating conditions, care should be exercised
when doing so, especially when the actual conditions differ from the sold for conditions. You should always
contact your nearest Fairbanks Morse sales office before operating the pumps at any condition other than that
for which they were sold.

‘ 2. PRIMING \

Since the pumped medium is used to lubricate various internal parts, running a centrifugal pump dry can
result in extensive damage and possible seizing. It is therefore imperative that the pump be primed prior to
initial start up and that that prime be maintained through subsequent start-stop cycles.

The priming procedure is different for positive and negative suction head systems and the following
procedures should be followed:

A. Positive suction head —

1. Open the vent on the highest point on the pump casing.

2. Open all suction valves.

3. Allow the liquid to flow from the vent hole until all air bubbles are vented, and then close the vent.
4. The pump is now primed.

B. Negative suction head —

Install an ejector or vacuum pump on the vent on the highest point on the pump casing.

Close the discharge valve.

Open the suction valve.

Start ejector or vacuum pump.

Allow the liquid to flow until a continuous flow is exhausted from the ejector, and then close the

valve to the vent. |
The pump is now primed.

3. STARTING THE PUMP

A. After the pump is primed, and with the discharge valve closed and the suction valve open, start the
driver according to the driver manufacturer’s instructions.

B. Open the discharge valve slowly to prevent water hammer.

@ \

o AWM
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PAGE 11

STARTING THE PUMP (continued)

C. After the pump has been started, check bearing temperature, stuffing box lubrication and operation

and pump noise level for a period of several hours.

CAUTION: START THESE CHECKS IMMEDIATELY ON STARTING THE PUMP AND CONTINU-
OUSLY MONITOR THEM FOR THE FIRST SEVERAL HOURS OF OPERATION.

4. BEARING OPERATING TEMPERATURE

These pumps are designed to operate over a wide ambient temperature range. The bearing temperature,
when measured on the outside surface of the bearing housing, should not exceed 190°F. Temperatures in
excess of 190°F may indicate a lack of lubricant, bearing overload or incipient bearing failure. If the
temperature éxceeds this limit, the pump should be stopped and the cause investigated and corrected.

5. TROUBLESHOOTING OPERATING PROBLEMS

If you have followed the installation and start up procedures outlined in -this manual, your pump should
provide reliable service and long life. However, if operating problems do occur, significant time and expense
can be saved if you use the following check list to eliminate the most common causes of those problems.

O N . VLD B NI

SHOY R ONRY 4

INSUFFICIENT DISCHARGE
PRESSURE OR FLOW

Pump not primed.

Speed too low. Check driver.
Discharge head too high.

Suction lift too high.

Wrong direction of rotation.

Air leaks into suction piping, stuffing box
or gaskets.

Impeller passage partially plugged.
Impeller damaged.

Impeller running clearance too large.
Insufficient suction line submergence.
Air in liquid.

Impeller diameter too small,
Insufficient net positive suction head.

LOSS OF SUCTION
DURING OPERATION

Suction line leaks.

Water seal line plugged.

Suction lift too high.

Air or gases in liquid.

Air leaks into suction piping, stuffing box
or gaskets.

Wrong direction of rotation.

Insufficient suction line submergence.

EXCESSIVE POWER CONSUMPTION

Sitos SRR B

~No o,

Speed too high.
Head lower than rating, pumps too much
liquid.
Specific gravity or viscosity of liquid
pumped is too high.
Mechanical defects:

*Shaft bent.

“Rotating element binds.
Misalignment.
System head lower than design.
Incorrect diameter impeller.

w

aN® O b

VIBRATION OR NOISE

Misalignment between driver and pump.
Foundation bolts loose or defect in
grouting.
Mechanical defects:

*Shaft bent.

*Rotating element binds.
Head lower than rating, pumps too much
liquid.
Pipe strain — improperly supported or
aligned.
Pump running at shut-off condition.
Insufficient suction line submergence
Air in liquid.

OVER-HEATING

Bearings:
*Excessive grease.
*Shaft bent.
*Rotating element binds.
‘Pipe strain.
*Insufficient bearing lubrication.
*Incorrect type grease.
Packing box:
*Packing gland too tight.
*Water seal line plugged.
*Air not vented out of mechanical seal. -
*Flushing water not circulating for
_ mechanical seal.

FAIRBANKS MORSE PUMPS
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add

PART(S) SYMBOL

NUMBER(S) |

‘ 1. MAINTENANCE HISTORY ;
DATE MAINTENANCE PERFORMED USED ‘
4
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. 2. INSPECTIONS AND PREVENTATIVE MAINTENANCE REQUIREMENTS

To assure satisfactory operation of the pump, daily inspections and periodic maintenance are required. We
suggest that an inspection and maintenance log be kept and that the inspector immediately report any
problems. A guide for preventative maintenance for normal applications is given below. Unusual applications
with abnormal heat, moisture, dust, etc., may require more frequent inspections and service.

FREQUENCY
ITEM ACTION REQUIRED (HOURS OF OPERATION)
Packing Box Adjust gland, inspect packing 150 hours
for possible replacement
Pump Alignment Check for change in alignment ANNUALLY
Vibration Check for change in vibration ANNUALLY
Bearings Lubricate
Grease lubricated Every 2,000 hours of operation,
but at least once a year
Oil lubricated As.required to maintain
proper level — drain & replace
oil every 2,000 hours of
operation, but at least once a year.

3. BEARING LUBRICATION
A. Grease Lubricated Bearings
Under normal operating conditions, the bearings must be lubricated after every 2,000 hours of
running time, but at least once a year regardless of total operating hours.

CAUTION: ANY APPLICATION WITH ABNORMAL HEAT, MOISTURE, DUST, ETC., MAY
REQUIRE A CHANGE IN THIS SCHEDULE AND YOU SHOULD REFER TO A
. LUBRICATION ENGINEER OR THE FACTORY FOR SPECIFIC INSTRUCTIONS.

CAUTION: THE GREASES RECOMMENDED IN THIS MANUAL WILL PROVIDE SATISFACTORY
LUBRICATION OVER A WIDE TEMPERATURE RANGE. THERE IS, HOWEVER, A
PRACTICAL LIMIT, AND OPERATION OF THE PUMP SHOULD BE DISCONTINUED
AND THE FACTORY CONSULTED IF THE TEMPERATURE, WHEN MEASURED ON
THE OUTSIDE OF THE BEARING HOUSING, EXCEEDS 190°F.

RECOMMENDED GREASE: N.L.G.I. No. 2 lithium base multi-purpose with a mineral oil viscosity of

950-1250 SUS at 100°F., and 80-82 SUS at 210°F.

Proceed as follows for bearing lubrication:

WARNING: KEEP HANDS, FINGERS, CLOTHING AND ANY TOOLS AWAY FROM THE
COUPLING. FAILURE TO DO SO COULD RESULT IN SERIOUS PERSONAL INJURY.

Stop the pump and remove the pipe plug at the bottom of the bearing housing.

Connect a grease gun to the lubrication fittings.

Inject grease until it relieves at the bearing housing cover and drain hole.

Remove the grease gun.

Start the pump. NOTE: Immediately after lubrication, bearing temperatures may rise above the
normal level. Continue running the unit until bearing temperatures stabilize at the normal level.

6. Stop the unit, wipe off the relieved grease and replace the drain plug.
7. Start the unit and resume normal operation.
B. Oil Lubricated Bearings

Fill the constant level oiler and add additional oil as required. Replace the old oil with new every 2,000
hours, but at least once a year. Drain the oil by removing the plug at the bottom of the bearing
housings (C158 and D158).

O B G0 g o

FAIRBANKS MORSE PUMPS

-







PAGE 14 ' MAINTENANCE (continued)

. 3. BEARING LUBRICATION (continued)

FAIRBANKS MORSE PUMPS

Check the oiler setting periodically to insure the setting is correct. Refer to the following table for
correct setting. -

BEARING HOUSING OIL LEVEL CHART

4" 2823 5" 2824
4" 2874 5" 2874 5" 2876
37 2823 4" 2876 6" 2823 6" 2825
PUMP FIGURE (Model) 2" 2873 3" 2874 5" 2823 6" 2824 8" 2824

: 6" 2821 8" 2822 10" 2824
6" 2822 8" 2823 10" 2823
8" 2821 10" 2822

G OF SHAFT TO OIL LEVEL Y % 1% 1% 7 1'%

RECOMMENDED OILS: The oil used should be a non-detergent type containing rust and oxidation inhibitors,
supplied by a reputable manufacturer.
Depending on bearing/pump operating temperature, the grade and viscosity should be as follows:

Below 120°F — ISO Vg Grade 40-70 (SAE 20)

120°F to 250°F — 1SO Vg Grade 70-100 (SAE 30) _

Above 250°F — Consult the factory for a recommendation.

4. STUFFING BOX

CAUTION: DO NOT TIGHTEN THE GLAND TO STOP ALL LEAKAGE. LEAKAGE IS NECESSARY TO
INSURE THE COOLING, FLUSHING AND LUBRICATION OF THE PACKING AND TO
PREVENT SHAFT SLEEVE DAMAGE.

The stuffing boxes on Fairbanks Morse pumps are packed at the factory. All packing is subject to wear and
should be given regular inspections and, if necessary, periodic adjustments. Generally, packed box pumps
require inspection of the packing and adjustment of the gland after each 150 hours of operation.

Adjustment is accomplished by lightly tightening the gland nuts, and then loosening them so they can be
adjusted with finger pressure to allow a small flow of liquid to lubricate the packings. If the flow of liquid has
increased and cannot be reduced by a slight tightening of the gland, add one ring of packing to the stuffing
box and readjust the gland. If this fails to reduce the flow, replace the packing and/or shaft sleeve.

The stuffing boxes may be fitted with water seal rings. When a seal ring is furnished, the sealing chamber
should be connected to a source of clear, fresh water. g
5. PACKING REPLACEMENT

Use a good grade of soft, square, long fiber packing, thoroughly graphited. The replacement procedure
should be as follows:

A. Stop the pump.
B. Unbolt and remove the glands away from the packing.

C. Use a packing hook to remove the worn packing and water seal rings. Note the location of the water
seal rings relative to the amount of packing on each side of the rings. (See sectional drawings, page
25.)

D. Clean the packing boxes and shaft sleeves.
Inspect the shaft sleeves for wear or rough finish and replace if necessary.
F. Install the new packing and water seal rings.

CAUTION: STAGGER THE PACKING END JOINTS 180° AND FIRMLY SEAT THE PACKING. THE
FOLLOWING TABLE GIVES THE PERTINENT STUFFING BOX, SEAL CAGE AND
PACKING DIMENSIONS (see page 14).

m
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5. PACKING REPLACEMENT (continued)

PUMP FIGURE (Model)
4" 2823 "
., 5" 2824 i
4 oa7e | S.2874 | Q5%
2" 2873 3" 2823 3" 2874 5" 2823 6" 2824 8" 2824
6" 2821 8" 2822 10" 2824
6" 2822 10" 2822 10" 2823
8" 2821
STUFFING BOX
O.D. Sleeve 1% 2 2 2 3 3%
I.D. Box 27/ 2% 2% 3% 4316 4'%16
Box Depth 2'%e 3% 2'% 3% 4% 4%
PACKING SIZE % /16 /16 X Yo Y %6 %
RINGS OF PACKING
PER BOX (No Seal Cage) 7 7 7 7 7 7
SEAL CAGE WIDTH % Y Ya 1 1% 1%
PACKING ARRANGEMENT
WITH WATER SEAL RING
(Packing Rings-Seal
Cage-Packing Rings)* 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3

G. Reinstall the gland and tighten the gland nuts.

*(See sectional drawings on page 25.)

H. Loosen the gland nuts so they can be adjusted with finger pressure to obtain correct leakage for

lubrication after start-up.

6. PUMP DISASSEMBLY
CAUTION: READ THIS ENTIRE DISASSEMBLY PROCEDURE AND REFER TO THE SECTIONAL

DRAWINGS IN THIS MANUAL BEFORE PROCEEDING.

Major maintenance will require disassembly of the pump. The following are step by step instructions.
A. Lock out the power to the driver and close the suction and discharge valves. Drain the pump,

disconnect and remove the coupling or flexible shafting. Disconnectand remove all auxiliary piping to
the upper casing (3) and bearing housings (C158 and D158) (stuffing box injection line, lubricators on
oil lubricated pumps, cooling water lines on pumps with cooled bearings, etc.).

. Remove the capscrews (2A) securing the upper casing half (3) to the lower half (2). Remove the gland

nuts (31B) and slide the glands (A31 or B31) off the gland studs (31A). Install jackscrews in the tapped
holes in the upper half casing flange and use them to separate the flanges. Carefully lift the upper
casing half using the long shank eyebolts in the tapped holes in the upper casing half.

CAUTION: THE USE OF A CRANE OR HOIST OF ADEQUATE CAPACITY IS RECOMMENDED.
THE LIFTING HOOK SHOULD BE NO LESS THAN 3-4 FEET ABOVE THE EYE OF THE
EYEBOLTS TO AVOID BENDING OF THE BOLTS. THE USE OF THE SHORT
EYEBOLTS IS NOT RECOMMENDED SINCE THE UPPER CASING HALF WILL TEND
TO TIP WHILE BEING LIFTED, RESULTING IN POSSIBLE DAMAGE.

. Remove the capscrews (158B) and pins (158A) that secure the bearing housings (158) to the lower

casing. The pins may be removed using the threaded holes in the pins.

. Lift the rotor assembly from the lower casing using a double rope sling.

WARNING: BE CAREFUL WHEN POSITIONING THE ROPES TO AVOID THE ROTOR SLIPPING
AND CAUSING POSSIBLE SERIOUS PERSONAL INJURY.

FAIRBANKS MORSE PUMPS
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MAINTENANCE (continued)

6. PUMP DISASSEMBLY (continued)
E. Remove the capscrews (159D) that secure the bearing housing covers (159) to the bearing housings

r

FAIRBANKS MORSE PUMPS

and remove the housings from the rotating assembly.

Remove the outer snap ring (345) from the outboard bearing end of the rotating assembly, and use a
wheel/bearing puller to remove the outboard (168) and inboard (163) bearings.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, EXTREME CARE SHOULD
BE EXERCISED TO SELECT THE PROPER PULLER AND APPROVED SAFETY
GLASSES SHOULD BE WORN.

CAUTION: BECAUSE OF POéSIBLE DAMAGE OR CONTAMINATION DURING REMOVAL,
BEARINGS SHOULD NOT BE REUSED AND NEW BEARINGS SHOULD ALWAYS BE
INSTALLED. .

Remove bearing housing covers (159), water deflectors (126), casing wearing rings (16), water seal
rings (10) and packing (212). If the pump is equipped with mechanical seals (456), refer to the seal
manufacturer's instructions supplied with the pump.

If the pump is equipped with an oil lubrication system, remove the lip seals (158C) from the inboard
and outboard bearing housing covers and the inboard bearing housing.

Remove the shaft sleeves (A14 or B14). Depending on the pump service, shaft sleeves are supplied in
two different configurations. The removal procedure for each configuration differs:

Sleeves Affixed With Loctite: Remove the shaft sleeve nuts (213) (if they are provided), heat the
sleeves to approximately 450°F to break the bond and then tap them with a brass or copper mallet.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES
MUST BE WORN WHEN HANDLING HEATED PARTS.

Sleeves Keyed To Shaft: Remove the shaft sleeve nuts (213), shaft sleeves (B14) and the shaft sleeve o-
rings (452).

CAUTION: BECAUSE OF POSSIBLE DAMAGE DURING DISASSEMBLY, O-RINGS SHOULD NOT
BE REUSED AND NEW O-RINGS SHOULD ALWAYS BE INSTALLED.

Slide the impeller (1) off the shaft (4) and remove the impeller key (102).

If your pump has impeller wear rings (17) and if they require replacement, they will be secured by one
of two methods, and you should proceed as follows:

Wearing Rings Secured With Loctite: Heat the rings to approximately 450°F to break the bond and
then tap them with a brass or copper mallet. If heating fails to affect removal, the rings may be ground
off.

Wearing Rings Secured With Set Screws: Remove the set screws (17A) and chisel cut or grind the
rings in two at the set screw hole location.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, HEAT RESISTANT GLOVES
MUST BE WORN WHEN HANDLING HEATED PARTS.

WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY, EXTREME CARE SHOULD
BE EXERCISED TO SELECT THE PROPER GRINDING EQUIPMENT AND APPROVED
SAFETY GLASSES SHOULD BE WORN WHEN GRINDING.

The pump disassembly is now complete. All parts should be thoroughly cleaned and inspected for
wear or damage and replaced if required.
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7. PUMP ASSEMBLY
CAUTION: READ THIS ENTIRE PROCEDURE BEFORE PROCEEDING.

The following are step by step instructions for assembly of the pump and are essentially the reverse order of
the instructions for disassembly.

A. Thoroughly clean all parts to remove all oil, grease and any foreign material, and inspect for wear or
damage and replace if required. Remove all parts to a clean and dust-free location for assembly.
Gaskets, grease seals and bearings should not be reused and should always be replaced with new
parts.

B. If the impeller wear rings (17) require replacement, they are a light press fitand will be secured by one
of the following methods. You should proceed as follows:

Rings Secured With Loctite: Apply a light film of Loctite No. 290 to the impeller part of the
impeller/wear ring fit and install the rings. !

Rings Secured With Set Screws: Press the rings in place and drill and tap them using the same size and
number of set screws as originally provided. The new holes should be 15° to 20° from the old holes.
Install and tighten the set screws.

CAUTION: BE CAREFUL NOT TO DRILL THROUGH THE IMPELLER AND BE SURE TO PRESS
THE WEAR RINGS COMPLETELY IN PLACE. THEY SHOULD BE FIRMLY BUTTED
AGAINST THE CORRESPONDING IMPELLER SHOULDER.

C. Install the impeller key (102) in the shaft (4) and slide the impeller (1) over the key centering it between :
the shaft shoulders as shown in Figure 7. |

—_—
}e————— pO NOT USE BEARING SHOULDERS

|

CENTER SLEEVES & IMPELLER ‘
BETWEEN THESE SHOULDERS |

|

|

FIGURE 7

CAUTION: IF THE SHAFT SLEEVES ON YOUR PUMP ARE SECURED WITH LOCTITE ONLY,
REFER TO THE SHAFT SLEEVE INSTALLATION INSTRUCTIONS BEFORE

INSTALLING THE IMPELLER.

D. Install the shaft sleeves (A14 or B14), shaft sleeve nuts (213) and o-rings (452), if your pump uses
them, on the shaft. The shaft sleeves will be secured by one of three methods and you should proceed

as follows:

Sleeves Secured With Loctite And Sleeve Nuts: Apply two beads of Loctite No. 601 around the shafton
the shaft/shaft sleeve fit, one approximately 2 inches from the impeller hub and the second at the
threaded end. Slide the shaft sleeves part way onto the shaft and rotate them at least one full revolution
to evenly spread the Loctite, then slide the sleeves over the shaft until they butt firmly against the
impeller hub. Install and tighten the shaft sleeve nuts (213) and the set screws (213A).

FAIRBANKS MORSE PUMPS
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I J

7. PUMP ASSEMBLY (continued)

9}
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Sleeves Secured With Loctite Only: Clean the shaft, the bore of the sleeves and the bore of the impeller
with Loctite “Safety Solvent” #75559.

Install the impeller key in the shaft and coat the impeller area of the shaft with Loctite 601 and press the
impeller onto the shaft, centering it between the shoulders as shown in Figure 7.

Coat the shaft on the shaft/shaft sleeve fit and the bore of the sleeves with Loctite 601. Slide the sleeves
part way onto the shaft and rotate them at least one full revolution to evenly spread the Loctite, then
slide the sleeves over the shaft until they butt firmly against the impeller hub. Check the sleeve
location again and let the Loctite cure for 8 hours before completing the pump assembly.

Sleeves Installed With O-Rings: Slide the shaft sleeves over the shaft until they engage the key and
butt firmly against the impeller hub. Install the o-rings in the outboard shaft sleeve nut end of the
sleeve and tighten the shaft sleeve nuts and set screws.

CAUTION: THE LINEAR POSITION OF THE IMPELLER MUST BE OBTAINED AND THE SHAFT
SLEEVES MUST BE PROPERLY LOCATED. REFER TO FIGURE 7 ON PAGE 17 OF
THIS MANUAL. IF PROVIDED, SHAFT SLEEVE NUTS MUST BE TIGHTENED WITHIN
10 MINUTES AFTER THE LOCTITE IS APPLIED. TO ACCOMPLISH LINEAR
POSITIONING OF THE IMPELLER, LEAVE AN EQUAL AMOUNT OF SHAFT OR
SHAFT THREADS EXPOSED ON EACH END OF THE SHAFT AFTER THE ASSEMBLY
IS COMPLETED. ALLOW 4 HOURS FOR THE LOCTITE TO CURE BEFORE
COMPLETING THE PUMP ASSEMBLY.

CAUTION: THIS PUMP MAY BE SUPPLIED IN SEVERAL DIFFERENT CONFIGURATIONS. EACH
- USES DIFFERENT BEARING COVERS AND HOUSINGS WITH DIFFERENT DRAWING
REFERENCE NUMBERS. DESPITE THE FOLLOWING INSTRUCTIONS, ALWAYS
REFER TO THE SECTIONAL DRAWINGS CONTAINED IN THIS MANUAL BEFORE
;ROCSEEDING, TO INSURE YOU HAVE INSTALLED ALL REQUIRED LIP SEALS, O-

INGS, ETC.

If your pump is oil lubricated, install the lip seals (159C) in the outboard and inboard bearing covers
(B159) and the lip seal (158C) in the inboard bearing housing (C158). Assemble the o-rings (159A) on
the bearing covers prior to installing the bearings.

If your pump is equipped with mechanical seals or solid packing glands, install the seals (156) and
mechanical seal glands (B31) or solid packing glands before proceeding. Refer to the seal
manufacturer’s instructions supplied with your pump.

. Install the water deflectors (126) on each end of the shaft.

Install the outboard and inboard bearing covers (A159 or B159) on the shaft.
Install the outboard (168) and inboard bearings (163).
WARNING: TO PREVENT POSSIBLE SERIOUS PERSONAL INJURY AND DAMAGE TO THE

gEARINGS, PRESSURE SHOULD BE APPLIED TO THE INNER BEARING RACE
NLY.

NOTE: The pump is designed to have a .000 to .001 interference fit between the bearings and the
shaft. ’

Install the snap ring (345) on the outboard end of the shaft. Pack both bearings approximately one-
half full of a lithium base NGLI2 all-purpose bearing grease.

. Install the bearing housings (A158 and B158 if grease lubricated, or C158 and D158 or E158 and F158)

over the bearings and securely bolt the bearing covers to the bearing housings using the appropriate
capscrews (159D). -

Using a double rope sling, carefully lower the rotor assembly ihto position in the lower casing (2).

WARNING: BE CAREFUL WHEN POSITIONING THE ROPES TO AVOID THE ROTOR SLIPPING
AND CAUSING POSSIBLE SERIOUS PERSONAL INJURY.

CAUTION: WHEN LOWERING THE ROTOR, BE CAREFUL TO PROPERLY POSITION THE
WEARING RINGS. FAILURE TO DO SO COULD SERIOUSLY DAMAGE THE RINGS.
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7. PUMP ASSEMBLY (continued)
M. Attach the bearing housings to the lower casing, using the appropriate dowel pins (158A) and

capscrews (158B).

CAUTION: BE SURE THE BEARING HOUSING/CASING MATING SURFACES ARE CLEAN AND
FREE FROM BURRS, AS THIS WILL AFFECT ALIGNMENT OF THE ROTOR/CASING.

. Inspect the upper casing (3) to assure the water passage is clean and free from foreign material. Apply

a light coat of grease to the upper and lower casing mating surfaces and install a new casing gasket
(157) on the lower casing, making sure the holes are aligned. Position the pins in the casing wearing
rings to align with the slots in the lower casing. Lower the upper casing into position, install the casing
alignment pins (2B) and securely bolt the upper and lower casing together using the capscrews (2A).

O. Install the packing (212), water seal rings (10), split glands (19), and gland nuts (31B).

The pump assembly is now complete except for packing adjustment, which should be accomplished after the
pump is installed, primed and started up. Refer to the maintenance section of this manual for specific packing
adjustment instructions. .

FAIRBANKS MORSE PUMPS
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ORDERING PARTS

There are a variety of options available for this pump. When ordering parts, give pump serial number, size, and
figure number and a complete description and item number of each part. Refer to the drawing and parts listin
the back of this manual. You may order parts from your local Fairbanks Morse Distributor or directly from the
factory. Consult your local telephone yellow pages for the office nearest you.

RETURNING PARTS

Unnecessary delays and wasted effort will be avoided if you use the proper procedure to return parts or
equipment. All materials or parts returned to the factory must have prior approval and a "Returned Goods
Tag".

Contact your nearest Fairbanks Morse distributor, listing the material to be returned and the reasons for the
return. He will contact the factory to obtain the required approval and "Returned Goods Tag". All material to

" be returned should be carefully packed to avoid damage in route from rough handling or exposure to weather.

The "Returned Goods Tag” will give shipping instructions. All material to be returned freight prepaid.

Fairbanks Morse makes improvements on its products from time to time and reserves the right to furnish
improved parts for repairs. A part that is received and is not identical in appearance, or has adifferent symbol
from the original part, may be interchangeable. Examine the part carefully before contacting your Fairbanks
Morse representative. The parts should never be returned to the factory without first obtaining proper
authorization from your Fairbanks Morse representative.

RECOMMENDED SPARE PARTS
For Normal Duty:

REF. NO. DESCRIPTION
10 SLEEVE, SHAFT
14 SLEEVE SHAFT
16 WEAR RINGS, CASING
17 WEAR RINGS, IMPELLER (IF ON ORIGINAL CONSTRUCTION)
163 BEARING, INNER
168 BEARING, OUTER
212 PACKING (OR MECHANICAL SEAL)
GASKETS, COMPLETE SET

For Severe Duty, Add The Following:

REF. NO. DESCRIPTION
COMPLETE ROTATING ASSEMBLY
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HORIZONTAL
MOTORS DIMENSIONS

. FRAMES 182T THRU 286T -- TYPE A (OPEN DRIPPROOF) (

FOR FRAMES 1827, 2547,

2567, 2041, & 2861 :
¢ M
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OPTIONAL ASSEMBLY POSITIONS
w1 w2

)
FRAME 280 ONLY (

‘ w3 we v
- ALL DIMENSIONS ARE IN INCHES
BASIC
FRAME A D [ 3 G H J N 0 Lad T )
180 8-1/2 4-1/2 3-3/4 7/16 13/32 1-3/8 2-7/8 83-15/16 878 - 1-1/8
210 9-5/8 5-1/4 4-1/4 12_ 13/32 1172 3-3/4 10-7/16 10-9/16 38 1-38
A250 1118 61/4 ] 12 1732 1.3/4 4-5/8 10-16/16 11/32 7 168
260 11.3/8 6-1/4 ] 17732 12732 1-16/16 4-7/16 12.7/16 121316 W_ 1658
280 12.3/8 7 512 12 17732 2-116 8116 1313/32 121316 1868 178
BASIC \' ES $Q.
FRAME MIN. W AA AB AC AF BA MIN. FU KEY
180 212 e 3/4 65/16 538 2 2-3/4 1-3/4 m 1/4
210 318 38 1 7-9/16 6-1/2 1-7/8 312 2-3/4 118 6/16
A250 3-.3/4 6/8 1-3/4 7-31/32 6-25/32 2-11/32 4-1/4 2.1/ 118 3
250 3-3/4 7/16 1-1/4 8-15/16 7-3/4 1-15/16 4-1/4 2-7/8 1-3/8 3/8
2800 4-15/32 me 1-1/2 918 7-9/16 2-16/16 4.3/4 3516 -3 1/2
FRAME B Cc F L b AD FRAME B Cc F L ™M AD
1827 65/16 | 1358 21/4 | 6718 4.7/8 12 A254T 9-1/2 20-1/8 418 | 734 7-3/4 218
184T 65/16 | 13-6/8 2:3/4_| 538 5-3/8 - 2647 812 20-5/16 418 | 7-16/16 | 7-15/16 7/164
2137 6-7/16 | 16.1/2 23/4 | 5718 87/ - 2867 11-1/4__ 221/16 $ 813/16 | 813/16 71164
2187 7-16/16 7 31/2 | 6688 ¢6/8 - 284T 10-27/32 | 23-3/16 434 | 9116 9-1/16 14
2067 121132 | 24-1916 | 6172 91316 | 813/16 | -1/4 v
Dimension D" will never be exceeded, but may be less than values shown. When Shatt Extension Diameter Tolerance: +.0000"; —.0005" up to 1-1/2" inclusive.”
exact dimensions sre required, shims up to 1/16” may be necessary. Larger: +.000"; —.001.
Conduit box can be locsted on either side and opening may be located in steps 4 “AD" is a negative value on 250 frame motors in F-2, C-1, W-1, W—4, W5,
) of 90 degrees regardless of location. Standard as shown with conduit down. and W=7 asssembly positions.
. st motor width, s ¥ Minus Dimension indicates outlet box is on opposite side of center line. ( _
All rough casting dimensions may vary by 1/4" due to uniﬁ variations. @ Rstings spply only to 4P. 25M.P. (284T) and 4P. 30H.P. (286T).
Printed in U.S.A.

‘ 'F U.S. ELECTRICAL MOTORS DIVISION EMERSON ELECTRIC CO.
RS Ow

SECTION : 205 DO NOT USE FOR CONSTRUCTION
PAGE : 4 PURPOSES UNLESS CERTIFIED






HORIZONTAL

- .ENGINEERING

MOTORS DATA
OPERATING CHARACTERISTICS
OPEN DRIPPROOF —- NORMAL EFFICIENCY %
CURRENT TORQUE AT FULL VOLTAGE
SPEED IN AMPERES | FULL LOAD
RPM. % EFFICIENCY ta % POWER FACTOR t 230 VOLTS® | TORQUE AT LOCKED PULL OUT
FULL [FULL | 3/4 172 | FULL 374 2 FULL FULL LOAD |(STARTING) | (BREAKDOWN)
HP. | SYN. | LoAD |LOAD | LOAD | LOAD | LOAD | LOAD | LOAD LOAD SPEED (LB. FT.) PERCENT OF FULL LOAD CODE

3/4 | 1200 1160 73.0 72.0 670 | 640 54.0 425 30 34 : 75 ~ 275 ]
800 860 8.0 855 585 | B45 %60 6.0 3s 46 135 220 J

W00 | 1756 | 790 | 765 | 715 | 685 | 60.0 | 465 35 30 b7/ P e
1 1200 | 145 730 720 675 | 065 BES 4a3s 39 46 ” 265 K
900 855 68.0 65.0 580 | 535 “us U5 5.2 6.1 135 215 X
3600 | 3435 78.0 775 | 735 | 855 785 66.0 42 23 T3 "250 3
1172 | 1800 1745 785 758 725 | 720 615 480 5.0 45 250 . 280 L
1200 185 77.0 770 725 | 865 57.0 “s 55 (7] 165 ‘250 L
900 | 880 72.0 9.0 630 | 515 43.0 33.0 76 9.3 _130 210 ®
3600 | 3485 785 795 770 | 885 83.0 72.0 5.4 3.0 170 240 L
2 1800 | 1740 785 770 725 | 720 62.0 480 66 6.0 235 270 L
1200 | 1180 76.0 7.0 735 | 89.0 60.0 47.0 72 9.1 160 240 L
900 860 77.5 77.0 730 | 670 §8.0 455 7.2 12.2 130 210 L
3600 | 3490 | 815 | 820 | 00 | ®90 | 835 | 730 78 as 160 230 K
1800 | 1740 80.0 80.0 75 | 795 756 58.0 88 0.0 215 250 [
3 1200 1160 80.0 80.0 775 | 615 50.5 415 105 136 §55 230 X
900 855 80.0 79.0 745 | 610 52.0 40.0 115 18.5 130 205 X
3600 | 3495 82.5 835 820 | 855 80.0 685 133 75 150 215 J
[ 1800 | 1715 |, 815 3.0 820 | 845 78.0 6.0 136 155 185 225 4
N 1200 | 1145 81.0 825 810 | 890 61.0 9.0 168 20 150 215 J
‘ 900 870 84.5 855 845 | 755 | 7085 80.5 5.0 30.0 130 205 J
3600 | 3495 6.0 87.0 860 | 88.0 84.0 755 19.0 13 140 200 ]
7172 | 1800 | 1738 84.0 85.0 ©as | 826 76.5 85.0 205 25 1”7 216 [
1200 | 188 6.5 87.0 5.0 | 810 765 5.0 200 34.0 150 206 ®
900 870 835 84.0 820 | s 3.5 51.0 2385 455 128 200 H
3600 | 3500 06.5 875 %65 | 875 (713 123 25.0 15.0 35 200 “
10 1800 | 1730 (71 6.0 830 | 840 75 17 265 305 165 200 (1]
1200 | 1165 %5 875 265 | 825 5 675 265 45.0 180 200 H
900 875 96.0 6.5 850 | Mo 64.0 52.5 31.0 80.0 125 200 H
3600 | 3485 87.0 885 9.0 | 885 87.0 820 .5 25 130 200 G
15 1800 | 1750 875 885 8.0 | 800 75.0 645 40.0 45.0 160 200 G
1200 | 1170 83.0 840 815 | 75 8.0 835 “us 67.0 140 200 G
900 875 84.0 (<X 810 | 640 85.0 25 52.5 90.0 125 200 H
-5600——8520——855——870— 86516751 84:6——760——5606——1 296 —43% 206 —6
20 1800 | 1755 85.5 %65 60 | 820 755 3.0 835 60.0 150 200 G
- 200470 B850 — 868 —855-1—TFB5 748 535 565 —t— 90 8————— 15— ———200——1—6
900 875 855 96.0 850 | 78.0 70.0 §7.0 56.5 120.0 125 200 G
300 | 3615 87.0 885 85 | 895 87.5 82.0 80.5 378 120 200 G
» 100 | 1785 8.0 896 200 | B0 78 (13 84.0 75.0 180 200 G
1200 | 1170 87,0 885 85 | 880 82,0 7385 635 1120 138 200 G
900 878 0.5 87.5 65 | 730 $6.0 84.0 74.0 180.0 125 200 G
3600 | 3828 9.0 90.0 205 | 875 86.0 7.0 725 “us 130 200 G
20 100 | 1780 85 0.0 05 | 820 s 67.0 78 90.0 150 200 G
1200 17 8.0 9.0 205 | 860 840 ns 75.0 1345 1% 200 G
900 875 9.5 90.0 205 | 70 74.0 845 795 180.0 125 200 G
3600 3825 %05 | 9 9.0 | 890 8.5 820 $3.0 50.5 125 200 G
") 1800 1770 0.0 9.0 9.0 | 880 4.0 70 %5 185 140 200 G
1200 175 8.0 .0 875 | M40 13 .0 1015 1790 135 200 H
900 875 | 900 | s05 | %00 ] 780 | 730 | €30 107.0 200 s 200 L
3600 38535 885 90.0 205 | 060 83.0 755 1230 745 120 200 G
—4 80 1800 1770 90.5 s 020 | 075 96.0 205 185 1485 140 200 G
1200 | 1170 885 90.0 %5 | 865 835 750 1225 245 18 200 G
00 870 9.0 005 900 | 800 76.0 Y3 1315 302.0 126 200 G

See Page 3 for lerger horepowers, footnotes, end geners! information.
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GENERAL INSTALLATION, OPERATION
& MAINTENANCE INSTRUCTIONS

SAFETY FIRST

High voltage and rotating parts can cause serious or fatal in-
jury. Safe installation, operation and maintenance must be
performed by qualified personnel. Familiarization with and
adherence to NEMA MG2, the National Electrical Code, and
local codes is recommended. It is important to observe
safety precautions to protect personnel from possible injury.
Personnel should be instructed to:

. Avoid contact with energized circuits or rotating parts.
Disconnect and lock out all power sources before initia-
ting any maintenance or repair.

. Act with care in accordance with prescribed procedures

in handling and lifting this equipment.

. Be sure unit is electrically grounded in accordance with

code requirements.

. Be sure equipment is properly enclosed to prevent access
by children or other unauthorized personnel in order to
prevent possible accidents.

. Be sure shaft key is fully captive before unit is energized.

. Avoid contact with capacitors until safe discharge pro-
cedures have been completed.

8. Most units are shipped without oil. Always be sure oil
lubricated units are filled with correct oil to proper level
before operating.

9. Provide proper safeguards for personnel against rotating
parts and applications involving high inertia loads which
can cause overspeed.

10. 'Avoid extended exposure to equipment with high noise

evels,

11. Be familiar with the equipment and read all instructions

thoroughly before installing on equipment,

O A W N-
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INSPECTION AND HANDLING

Inspect unit to make sure no damage has occurred during
shipment. Check Nameplate for correct speed, horsepower,
voltage, Hertz and phase for conformance with power sup-
ply and equipment. WARNING: Units should be lifted using
all eyebolts or lugs if provided. These eyebolts or lugs are
provided for lifting this unit only and must not be used to
lift any additional weight. Lifting angle must not exceed 15
degrees with shank of eyebolt. |f not provided, eyebolts to
be used must be per ASTM A489 or equivalent. All eyebolts
must be securely tightened, Be careful not to touch over-
head power lines with lifting equipment. Failure to observe
this warning may result in serious personal injury or property
damage.

STORAGE

Units should be stored indoors, in a clean, dry location.
Winding should be protected from excessive moisture ab-
sorption. NOTE: If motors are to be stored for over one
year, refer to U.S. Electrical Motors. If gear and belt trans-
mission units are to be stored for over six months, refer to
U.S. Electrical Motors.

LOCATION

Units should be located in a clean, well-ventilated area for
maximum life. WARNING: Units should be located in a
suitable enclosure to prevent access by children or other un-
authorized personnel to prevent possible accidents.

MOUNTING

Mount units on a firm, flat surface sufficiently rigid to pre-
vent vibration.

Drive belts and chains should be within recommended limits
of tightness. Couplings should be properly aligned and
balanced. For drive recommendations, refer to drive or
equipment manufacturers or U.S. Electrical Motors. For
application of drive equipment, refer to NEMA MG1.

Motors have been dynamically balanced using a half key the
same length as the full'key shipped with the motor. If pulley
length is less than this key length, rework long key by re-
moving one-half of excess length between pulley and end of
key to maintain balance.

Do not restrict motor ventilation. Unless otherwise specified
on Nameplate, motor is designed for operation in 40°C
(104°F) maximum ambient temperature. NOTE: Motors
operating under rated load and ambient conditions may feel
hot when touched; this is normal and should not be cause
for concern. When in doubt, measure frame temperature and
confer with nearest office. Standard grease lubricated units
can be operated in minimum ambient of -30°F. Special
lubricants are required for temperature outside this range.

¥ unit has been stored in a damp location, dry out
thoroughly before operating.

WARNING: Guards should be provided for all exposed
rotating parts to prevent possible personal injury. Keep fin-
gers and foreign objects away from ventilation and other
openings. Applications involving HIGH INERTIAL LOADS
may damage this equipment due to motor overspeed during
shut down. Such application should be referred to U.S.
Electrical Motors.

CAUTION: Do not force drive coupling or other equipment
onto shaft, as bearing damage may result.

POWER SUPPLY AND CONNECTIONS

The power supply must agree with values on Nameplate,
Terminal voltage should not vary more than £10% of
Nameplate voltage at rated frequency. Unbalanced line
voltage, even a small amount, will cause overheating. Do
not exceed the continuous rated operating current on the
Nameplate. Starting controls and overload protection should
be properly sized in accordance with the National Electrical
Code and the control manufacturer’s recommendations.

Motor connections should be made by following instructions
on connection diagram. Determine direction of rotation
before connecting driven equipment. Note direction of rota-
tion label if supplied. Rotation may be reversed on three
phase motors by interchanging any two line connections.
On two phase motors, interchange A-1 and A:-2; and on
single phase motors interchange leads per connection dia-
gram on motor. Wiring of units, controls and grounding
shall be in accordance with local and National Electrical
Code requirements. WARNING: Failure to properly ground
unit may cause serious injury to personnel. Where unex-
pected starting could be hazardous to personnel, do not use
automatic reset starting devices. %






OIL LUBRICATION

~ Most oil lubricated units are shipped without oil. Add oil
of the correct viscosity for the ambient tefhperature, per
Nameplate on unit, to proper level.

Make certain an oil with mild EP additives is used on
wormagear units.

Refer to Nameplate or Lubrication Instruction Plate for oil
viscosity and oil change interval. WARNING: For applica-
tions in the food and drug industry (including animal food),
consult the petroleum supplier for lubricants that are ac-
ceptable to the Food and Drug Administration and other
governing bodies.

MAINTENANCE

Inspect units at regular intervals. Keep units clean and
ventilation openings clear of dust, dirt or other debris.
Lubricate units per this operating instruction folder and
instruction plate on unit. Excessive lubrication may damage
the unit. Do not over grease! WARNING: Disconnect all
power sources to the unit and discharge all parts which may
retain an electrical charge before attempting any mainten-
ance or repair. Screens and covers must be maintained in
place when unit is in operation. Motor for use in hazardous
locations — class | & |l Installation: Repairs of these
motors must be made by the manufacturer or authorized
sérvice station approved by the manufacturer and U.L. to
maintain the U.L. Listing. The U.L. Listing applies to the
electrical motor only and not to the belt or gear transmis-
sions or other devices that may be connected to the motor.

VARIDRIVE®UNITS

Do not turn control wheel while unit is not operating as
this may cause damage to the unit. Handwheel position is a
relative speed indication only. Use direct speed sensing
accessory for precise speed indication. Units equipped with
electric remote speed indicator accessory are not calibrated
at the factory and must be calibrated at site. Refer to cali-
bration instructions with meter.

VARIDRIVES equipped with ENDOLUBEonstruction do
not require lubrication of the sliding Varidiscs and do not
require weekly operation through speed range.

VARIDRIVES equipped with splined shafts require monthly
lubrication for 8 hour/day service, and semi-monthly for 24
hour/day service. (For complete instructions for entire drive,
refer to the lubrication instruction plate on unit.) Operate
VARIDRIVE through its entire speed range weekly. WARN-
ING: Do not force control wheel beyond speed limits shown
on Nameplate. The mechanism and belt are designed for the
rated speed and horsépower shown on the Nameplate.

AR R . o M AT i . mEL, o nes g e ol

Operation beyond these limits may result in damage to the
belt and mechanism and possible injury to personnel. The
covers on the frame case must not be removed or left off
while unit is in operation. Do not attempt to disassemble
or repair the driven pulley discs as high spring force may be
released, causing injury to personnel. Refer to authorized
Service Center. Refer to VARIDRIVE Installation and Main-
tenance Manual for compalete belt changing instructions.

For additional detailed information, request specific product
installation and maintenance manual from U.S. Electrical
Motors, Milford, Conn. 06460.

RENEWAL PARTS AND WARRANTY SERVICE

When inquiring for renewal parts, call the U.S. Electrical
Motors Service Department (Milford, Conn.) or Parts Stock-
ing Distributors. For warranty service call the nearest U. S.
Electrical Motors Service Station. Give them complete
Nameplate data including serial number, etc.

LUBRICATION INSTRUCTIONS

Some small motors have sealed-for-life bearings which re-
quire no relubrication. Regreasable bearings are shipped
with a high quality, wide temperature-range grease in the
bearings.

Motors can be regreased by stopping the motor, removing
drain plug and pumping new grease into fillhole. Run motor
with drain plug removed to discharge excess grease. Replace
drain plug.

Units that operate at speeds greater than 1800 RPM should
be lubricated on a more frequent maintenance schedule de-
pending on duty cycle. Use a low pressure grease gun and

“avoid overgreasing.

SUGGESTED REGREASING INTERVALS
MOTOR HORSEPOWER

FILL

amnyict UNDER 50 | 50-100 100 Up
A 1.2 Yrs. 1.2 Yrs. | ) Yr.
8 y¥e, 1 Yr, 6 Mos,
C 1Yr. 6 Mos. 3 Mos.
D 4 Mos. 3 Mos. 3 Mos.

SERVICE

SYMBOL TYPES OF SERVICE

Infrequent operation or light

A duty in clean atmosphere.’

B 8-16 Hrs/Day in clean, relatively
dry atmosphere.

c 12-24 Hrs/Doy, heavy duty, or

if moisture is present.
Heavy duty in dirty, dusty loca-
D [tions; high ombients; moisture
laden atmosphere; vibration.

OFFICES
WORLD HEADQUARTERS ]
CONNECTICUT 125 Old Gate Lane, MILFORD, CT 06460 (203) 878-9311
CALIFORNIA 1740 West Katella Ave., Suite G., Orange, CA 92667 (714) 632-9752
ILLINOIS 1505 Birchwood Ave., Des Plaines, IL 60018 (312) 296-9300
TENNESSEE 3276 Democrat Road, Memphis, TN 38118 (901) 365-2360

‘TEXAS 1400 South Sherman, Suite 216, Richardson, TX 75081 (214) 644-0470

U.S. ELECTRICAL MOTORS g

DIVISION OF EMERSON ELECTRIC CO. =3

125 OLD GATE LANE

MILFORD, CONNECTICUT 06460

© 1982 U. S. Electrical Motors
Prices, construction and ratings subject to change without notice.

Instr, 109-34 6-82

Printed in U. S. A,
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The solid front Ashcroft phenol case gauge is
truly an industry first. Offered in the weather-
proof version, it is obtainable lower connected or
back connected. As a convertible gauge, lower
connection only, it is easily field converted toa
hermetically sealed or liquid filled gauge witha
special kit. The kit is described on page 17.
Molded threads at the front and rear of the case
provide axial seals with the use of threaded
rings. The ring is glass filled polypropylene. In the
weather-proof version, the pressure relief back is

' polypropylene, fastened with stainless steel

screws. For additional information on this re-

' markable three-way solid front gauge, please
* request Bulletin DU-2.

This classic rugged solid front design pressure
gauge is tops inits field. The 1379 is a versatile
gauge that can be mounted in a variety of ways to

" fit any application. The black epoxy tinished
i, aluminum case stands up extremely well in most
" anvironmental conditions. It's easy to maintain
and difficult to damage.
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. DURAGAUGE® .. -

. Pressure Gauge

The Ashcroft® Stainless Steel Rotary Geared Teflon* S ‘ il
Movement is another “first” in gauge manufacture. It was
released in 1971 after more than two years of development and
one year of exhaustive field testing.

It is truly innovative with its thinner plates and segment,
elimination of bushings, and low friction Teflon S coating on
wearing parts. =

The Teflon S coating is applied to the pinion gear, pinion shaft,
and segment shalt. These critical components translate the -
motion of the Bourdon tube tip into the rotating pointer motion,
Minimal friction is essential for reduced wear. The coating also
serves to protect wear surfaces from outside ambient

conditions . ’ i

A specially formulated lubricant is applied to all wear points. :

Wear is further reduced because the moving parts are light .. Ashcroft® Stainless Steel
weight. Egr o . ; L , Rotary Geared

The curved tail segment provides easy calibrationby >~ * . Tefion® S Movement
minimizing the effect of the span adjustment on the linearity .= . . : e e e

adjustment. (Span adjustment is the positioning of the link in T e
the curved tail slot and linearity adjustment is the rotationof - - A SR N
the movement with the pinion shaft as the center of rotation.) s o

This movement, like all other Ashcrolt “firsts”, has met with it ' e
outstanding acceptance in the marketplace. Over four million

gauges have been shipped with the Stainless Sfeel Rotary

Geared Teflon S Movement since its release. :

2462 1377 1379
Case Types
Several important variables must be considered when ., CaseType Numbof 1279 Black phenol turret design. .
selecting the type of case for the application. A gauge is -+ Integrally moided threads front and back of gauge. Ring e
subject to environmental and atmospheric conditions, and the . ' threaded, glass filled polypropylene, back cover polypropyleng: '
gauge internals must be protected from these elements. : with stainless steel screw. Available with lower or back SRESE
‘ . b /" cannection. Only the lower connectlion is field convertible to * -, .
:":E:‘"::ﬁ:agagm‘" ::V:Q”&d:tmcry’;‘;mmf‘“ - hermetically sealed or liquid filled versions. Stem or surface . ,

0 h O & : canbe fl nel maunted with an accessory ring. .« .. ...
mediums being monitored. Viewing ease and readability from a moynigd: Gan ugh.pa g i B ROCSRONY G- SR
distance will determine the dial size of the gauge. Case Type Number 1377 Aluminum case. Steel ring hinged at "

; ; " top, retained by a clamp screw at the bottom. Case andring - ., °
Type of mounting — stem, surface, or flush — is important, as are black epoxy coated. Flush mounted, back connectiononly.
is the pressure connection location, lower of back. ;
. e ot ) A Lot Gase Type Number 1379 Aluminum case. threaded alumipum “<.. -, -
" ‘" General characteristics of case style are described briefty ring (bronze in 8'/2"). Case and ring are black epoxy coated. "~
here. A comprehensive reference table of case styles, : Stem or surlace mounted. Wide flange flush mounting ring
' Y, materials, and physical characteristics of Duragauge gauges is supplied on back connected gauges. . . »

on page 8; case dimensional drawings are on pages 18and 19. : B
3 Case Type Number 2462 Polypropylene, fiberglass ‘
'  reinforced, black, Bayonet lock polypropylene ring. Features
viw e Ya e, - 6" dial readability using 417" internals, Available for stem, e
iR S surface. of flush mounting.” <~ =« T g g TRt






Product Selection Information

Geared
Movement

TP W . V- Iey WOUP SN Jur s G O § U TSP NAOU Vel HPP WY OV TRRPEN TP

Threaded Ring

1279 case used to Bowrdon Tube Systie . L
clearly illustrate the Socket Seal Pointer
gauge components :

WARNING: All gauge components should be selected
considering media and ambient operating conditions to
prevent misapplication. Improper application can be
detrimental to the gauge, cause failure and possibly personal
iniuryorpropenydamqa, iE R

'

The information contained in this bulletin is offered as a guide
to assist in making the proper selection of a pressure gauge.

Additional information is available from the Dressar Industrial
Instrument Operations.

Pressure Ranges — Selact a gauge with a full scale pressure
range of approximately twice the normal operating pressure.
The maximum operating pressure should not exceed approx-
imately 75% of the full scale range. Failure to select a gauge
range within these criteria may ultimately result in fatigue
failure of the Bourdon tube component.

Operating Conditions — The operating conditions to which a
gauge will be subjected must be considered. If the gauge will
be subjected to severe vibrations or pressure pulsations, liquid
filling the gauge may be necessary to obtain normal product

" life. Other than discoloration of the dial and hardening of the

gasketing that will occur as ambient temperatures exceed
150°F, metal case Duragauges (that are not liquid filled) can
withstand continuous ambient temperatures as high as 350°F.
Phenol and polypropylene case gauges can withstand ambient
temperatures up to 250°F. Accuracy will be affected by
approximately 1.5% per 100°F. Gauges with welded joints will
withstand 750°F (450°F with silver brazed joints) for short
times without rupture, although other parts of the gauge will be
destroyed and calibration will be lost.

Movement — All gauges feature a stainless steel, rotary
geared movement capable of withstanding severe vibration
and pulsation. Developed and used in Ashcrolt gauges since
1924, it is the most efficient and positive method of
transmitting mechanical motion. Moving parts are designed
and protected to reduce friction and extend wear life. A unique
curved tail segment and captive link nut facilitate calibration.
Each movement is ultrasonically cleaned and lubricated to
resist wear associated with high frequency vibration and/or
pulsation.

Bourdon Tube — Available for a wide variety of media
applications, materials include: phosphor bronze, alloy steel,
AIS| 316 stainless steel, and K-monel. Proper selection of the
Bourdon system material is dependent on the process fluid to
which the system will be subjected. If the correct Bourdon
system material is not available, the use of a diaphragm seal
may be necessary to protect the Bourdon system from the
process fluid.

. Case — Four case styles and throi different materials are

oftered — aluminum alloy, fiberglass reinforced polypropylene,
and phenol. All cases are a solid tront design which provides
maximum safety with a solid wall between the Bourdon tube

~ and the window. The entire rear of the gauge is covered with a

gasketed pressure relief back. Should the Bourdon tube fail
due to overpressure, corrosion, of fatigue, the wall directs the
buildup of case pressure through the rear — away from the dial
and window. : it

Dial — Aluminum dials have highly legible black markings on a
white background. They are printed using a special ultraviolet
light-cured ink which is extremely durable, will not corrode,
and allows cleaning the dial without damage. Dial scales are
uniformly graduated. Receiver gauge and false reading dials
are marked to indicate the actual input pressure to which the
gauge is subjected. .

Micrometer Pointer — The indicating pointer permits easy
reading as well as easy adjustment. Readily accessible from
the front of the gauge, the self-locking micrometer adjustment

" permits repgsitioning the pointer without removing it from the

shaft. Since It is balanced and made of aluminum, it imposes
negligible wear force on the movement.

Window — The standard window for the Duragauge Pressure
Gauge is glass. Non-glare glass is optional. Acrylic windows,
also optional, are more resistant to impact breakage than glass
windows. Laminaled safety glass, offered as an optional safety
precaution, will not fracture into many pieces as will ardinary
or heat treated glass. ; .

Ring — The ring, which encloses the window. is threaded,
bayonet (cam), or hinged design, depending upon case type.
All windows and backs have gaskets to protect the internal
mechanisms frorg weather, dust, and fumes.







DURAGAUGE®

Pressure Gauge

Maximum pressure at which a gauge is continually operated should not exceed 75% of full scale range.

'To Order A Gauge:

Select:

1. Case type number — Table A

2. Dial size— Table A
3. Bourdon System (*) (ordering code)

4. Connection: Location —Table A: Size —Table 8 - Ly

—Table B

5. Mounting accessory or variation (lt required) —

Table A

6. Pressure Range — page 9

7. Accessories and optional featurea-— pages 12-17

12"19(')8 42" TA Back /2 NPT w/1278MRing 0/2000 psi -
phenol-solid front = 42" AISI 316 st. st. tystom Back Conn. /2" NPT = with 1278 Ring. 0/2000psi .. _
TABLE A — CASE SELECTION ‘ '
Case Style ;
Type Case: ::‘:::d Ring: Material Mounting and Connection
Number Dial Size — in. Case Style Finish
1279(%)S*"| 4'/2 Solid Front | Phenol Threaded Stem — Lower or Back
Black Reinforced Surface — Lower or Back
2’ Polypropylene Flush — Back: order
Black 1278Mring. (see| °
_ page 16)
1377(")S |4'/2,6,8'2 Solid Front | Aluminum Hinged Flush — Back connection
Black epoxy coated Steel only
Black wrinkle
5 _ | enamel coaled > 5 e
1379(*)S |4'/2,6,8'/2 Solid Front | Aluminum Threaded Stem — Lower or Back
Black epoxy coated Aluminum: 412, 6 Surface — Lower or Back
Bronze: 8'/2 Flush — Back
Black epoxy coated
2462(") 6 Solid Front | Polypropylene Bayonet Lock Stem — Lower or Back .
i ¢ (fiberglass reinforced) | Polypropylene Surface — Lower or Back:
. : Black Black Specify XBF
Flush — Back: Specify
XBQ
(*)Bourdon tube designation.

For all Liquid Fill Gauges see Bulletin LF-1

**Available Liquid Filled or Hermetically Sealed — see page 17. '

TABLE B — BOURDON SYSTEM SELECTION (1) . .

Bourdon Tube Tube
and Tip Material Type:
Ordering (all joints TIG Socket Drawn or Pressure Range
Code welded except “A") Material Bored (PSI) NPT Connection (2)
Grade A Phosphor
= A g:ggg%g‘““ Brass Drawn | 12/1000 2
Silver brazed ik oo i Pk
AISI 4130
B L e ion | A [ Drawn |t o
s AlSI 1019 steel Bored 1000/20,000 /2
D a5 AISI 316 Drawn | 100,000 (3) /s high pressure
Y stainless steel (spiral) (lower conn. only)
AlISI 316
R stainless steel AISI 1019 steel Drawn 12/1000 /2
AltS’LSI 6 st. st.
tu
RT AISI| 1019 steel AISI 1019 steel Bored 1000/20,000 /2
tip
AISI 316 AISI 316 1
S stainless steel stainless steel Drawn | 12/1000 /2
. AISI 316 AISI 316 ZBored” T 000725000 o
- 1 i
‘ / TA stainless steel stainless steel g’:.:;’l') 130,000/80,000(3) | 4 high pressure
P K Monel R Monel (4) Drawn 12/1000 /2
Q K Monel R Monel (4) Bored 1000/20,000 /2
(1) For selection of the correct Bourdon system material, see the media application table on Page 10. .-

(2) Optional connections available: '/ NPT where '/ NPT is standard

(3) 30,000-80,000 psi available in 6" lower & back and 8'/2" back cmnoclton only. Type 1377-1379 solid front cam 100 000 psi available in 6" lower
connection only Type 1379 solid front case. J ¥

Lo (4) Fa-mmmmmcsmm MR-01-76 is specified the socket material will be Monel 400. -

" q







" DURAGAUGE®

Pressure Gauge
TABLE C S
figure minor
Standard PS| Ranges range _interval ___graduation
— ; inchesmercury | psi | inches mercury | psi
pressure (psi) 30" Hg/0/ 15 psi 5 3 05 0.2
- - - i 10 5 1 Nns
ute minor ' Ha/0 i H; 1 S
0/15 1 0.1 % Hg/0/150 psi 10 20 5 2
0/30 5 0.2 Hg/0/300 psi 30 25 5 - 2
0/60 [ 05 " ” “'u.‘ml ’ N T el i an G kgD o a B
range figure interval minor
P 0/100 10 1 graduation
0/160 20 1 inner outer scale feet foet
0/200 20 scale psi feet water psi water psi water
¢ 0/15 0/34 3 s 05 05
o | w0 | 2| | oo | g | 8| k|8 |
1 ;
e SRl S | SR | 8| 1|
/1 / 5
Gree - § 0/200 0/460 20 50 5 5
0/800 100 10 0/300 0/690 25 100 $ 10
0/1000 100 10 : . e
retard
/1500 2 vacuum .
0 o0 b total figure minor
0/2000 200 20 . Sioure = graduation interval graduation
0/3000 500 20 oraduation | inlerval | graduation 0/10 psi 1 psi 0.1 psi
0/5000 500 50 | retard to 30 psi 30 psi 5 psi
/10,0 0/20 psi 2 psi 0.2 psi
g/w 20 ;ggg i S i 3?‘/0 5 02 | . |.retardto 80 psi 60 psi 10 psi
20,000 200 Mercury | 'nches | inch | - 0/40 psi 5 psi 0.5 psi
0/30,000 5000 200 retard to 100 psi 100 psi 10 psi
30" Hg vac/75 psi | 5” Hg/15 psi 1” Hg/1 psi
0/40,000 5000 500 34/0 : retard to 150 psi 150 psi 5 psi
0/50,000 5000 500 feet . 5 . '0.5' 10” Hg v:’cls psi | 2" Hg/1 psi [0.2” Hg/0.1 psi
ee 00! retard to
0/80,000 | 10,000 1000 Water 30~ Hg Vac 30~ Hg &° Ho
0/100,000 10,000 1000 retard to 30 psi 30 psi 5 psi
DIAL ARC = 270°, except ranges over 20,000 psi are supplied with 210° dial arc.
Standard Metric Ranges e g
RANGE DIAL GRADUATIONS RANGE DIAL GRADUATIONS Outir bonté
Kwkvw : figure minor kPa figure minor range n“:l.‘ﬁd
: q. m)” bar interval graduation (kilopascal) interval graduation psi
0N 0N 0.1 0.01 0/100 10 1 0/14
0/1.6 0/1.8 0.2 0.02 0/160 20 2 0/22
0/25 0/25 05 0.02 0/250 50 2 0/35
0/4 0/4 0.5 005 0/400 50 5 0/55
0/6 0/6 0.5 005 0/600 50 5 0/85
0/10 0/10 1 0.1 0/1000 100 10 0/140
0/16 0/18 2 0.2 0/1600 200 20 0/220
0/25 0/25 5 0.2 0/2500 500 20 0/350
0/40 0/40 5 05 0/4000 500 50 0/550
0/60 0/60 5 05 0/6000 500 50 0/850
0/100 0/100 10 1 0/10000 1000 100 0/1400
. 0/160 0/160 20 2 0/16 000 2000 200 0/2200
0/250 0/250 50 2 0/25 000 5000 200 0/3500
0/400 0/400 50 5 0/40 000 5000 500 0/5500
0/600 0/600 50 5 0/60 000 5000 500 0/8500
0/1000 0/1000 100 10 0/100 000 10000 1000 0/14,000
0/1600 0/1600 200 20 0/160000 20000 2000 0/22,000
0/2500 0/2500 500 20 0/250 000 50 000 2000 0/35,000
0/4000 0/4000 500 50 0/400 000 50 000 5000 0/55,000
0/6000 0/6000 1000 50 0/600 000 100 000 10000 0/85.000
-1/0/1.5 -1/0/1.5 05 0.02 -100/0/150 50 5 30" Hg/0/20
-1/0/3 -1/0/3 05 0.05 -100/0/300 50 5 30" Hg/0/40
-1/0/5 -1/0/5 05 0.05 -100/0/500 50 10 30" Hg/0/70
-1/0/9 -1/0/9 1 0.1 -100/0/900 100 10 30" Hg/0/125
-100/0/1500 200 20 30" Hg/0/215
-100/0/2400 500 30" Hg/0/340
vacuum
-1/0 -1/0 0.1 . 001 -100/0 10 1 30" Hg

Gauge Accuracy
Duragauge gauges are made in accordance with ANSI B40.1 (Gauges, - . depending on range and Bourdon tube material. The accuracy of a
Pressure and Vacuum, Indicating Dial Type — elastic element), retard range gauge applies only to the expanded portion of the scale.
Accuracy Grade 2A (£0.5% of span). Because of hysteresis, the The error in the compressed portion is — 10 to + 20 percent of the span.
accuracy of gauges over 20,000 psl. through 100,000 psi, is 1 102% ; g _
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MIDGET

AIR
VALVES

ORIFICE SIZING INFORMATION

ORIFICE DIA. RANGE OF WORKING PRESSURE
5/32" 0TO 25LBS.
1/8" 0TO 40 LBS. . :
332" 0TO 75 LBS. Crispin Midget Air Valves are chosen
116" 070 125 LBS. for use in venting trapped air in hot
3/64" 0 TO 150 LBS water systems being installed at the
e oy L“' high points of the line, thereby
- resulting in an increase of the
S35 - 00 DAL G150 WIS L0e. B.T.U. output. The Crispin Midget

Air Valve is equally well designed
for venting cold water, petroleum
products and many other liquids of
varying specific gravities. The Mid-
get is also ideal for automatic
priming of vacuum primed pumps.
A vacuum check is available if
desired for attachment to the valve

PARTS LIST

PART NO. ITEM MATERIAL

" FLANGE

CAST IRON

BODY

CAST IRON

FLANGE GASKET

ACCOPAC

NIPPLE

STEEL

VACUUM CHECK VALVE

BRASS

VALVE SEAT STAINLESSSTL. | 1 outlet to prevent air from re-enter-
PLUNGER VALVE STAINLESSSTL. | 1 ing the system.
PLUNGER NUT STAINLESSSTL. | 1
VALVE LEVER STAINLESSSTL. | 1
SCREW (DRIVE) STAINLESSSTL. | 1
BALL FLOAT STAINLESS STL. 1 MODEL INFDRMATION
HINGE PIN STAINLESSSTL. | 1
PIN CLIP STAINLESSSTL. | 1 it Vinet | /8" ppe oy 5"
HINGE BUTT STAINLESSSTL. | 1 S E | W - = .
BOLT STEEL 3
SCREW STAINLESSSTL. | 1 NPT-OUTLET | 3/8" | 3/8" 38" ekl
1
1
1
1
1

*part No's. 14N & 14V Are Optional At Customer’s Request.
Approximate Weight—6 Lbs.

NOTE: MATERIALS AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

MULTIPLEX Manufacturing Co.
600 Fowler Ave., P.O. Box 427, BERWICK, PA 18603

16 Rev. 11/82 717-752-4524
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An air compressor can be used to pressurize Solo sprayers equipped with a built-in inflation valve.
Compressors pressurize sprayers much more rapidly than hand pumping; for this reason extra caution
‘must be exercised when using compressed air. Sprayers must be functioning properly, unmodified
and have all component parts. The following procedures must be followed. Failure to do so could
result in serious injury to the operator or others.

WARNING
AIR COMPRESSOR
INFLATION PROCEDURE

1) Before each use of a compressor with the sprayer be certain that:

a)

b)
c)

The umbrella valve (or valve cone on older models) is present, installed and functioning
properly. The valve is located on the bottom of the cylinder (see owner’s manual, page 2,
“Pump Maintenance” item #7).

The pump assembly is screwed snug to the sprayer tank.

The pressure relief valve is functioning properly. Check by pulling up on the valve until the red
stem shows. The valve stem should move freely and spring back to its original position when
released. The O-ring and the valve stem must be greased (see page 2, “Maintenance” in the
owner’s manual).

If any of the above items or other components is malfunctioning, STOP!, do not use an air
compressor to pressurize. Repairs must be made prior to use.

2) Additional Precautions:

3)

a)
b)
c)

Fill the sprayer with liquid formula.

Do not stand over the sprayer handle while pressurizing with an air compressor.

Do not stand over the sprayer while releasing the handle from the locked position. Compressed
air can cause the pump handle to pop upward if the valve cone or umbrella valve is worn,
damaged or if the pressure relief valve is not functioning (see item 1c above).

When pressurizing, place pump handle in the unlocked position, resting on top of the pump
assembly. Begin pressurizing slowly. If the pump handle rises...STOP!, DISCONTINUE
PRESSURIZING. Pull up on the pressure release valve and hold until all the pressure is released:;
then remove the pump, check and replace the umbrella valve (or valve cone). Compressed air can
cause the pump handle to pop upward if the valve cone or umbrella valve is worn, damaged or not
installed completely. Do not pressurize until the worn or damaged part has been replaced, installed
properly and the handle does not rise during pressurization. Should you have questions, please
call Solo (800) 296-7656.

{

e

g i1=] Pressure Relief Valve

f— ——
X ——

g % Pressure Relief Valve

Inflation Valve Inflation Valve

Figure 2 — Handle rising during

Figure 1 — Handle in the unlocked,
resting position.

pressurization; indicating a
potentially unsafe condition.






